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SCIENTIFIC WORTHIES 

^ VIII — Chari.fs WwiLLF Thomson 

HARLES WWILLE THOMSON was born al 
llonsydCj a small pioperty in Linliili^owshire^ 
which had been long in his family, on the 5th of March, 
1R30 All his early associations were with J dinbiirgh, 
hib father was a surgeon in the I.ast India Company’s 
service, and spent most of his life abroad , but his grand- 
father was a distinguished Edinburgli clergyman, and his 
great grandfather was “ Principall Clerke of Chancellary'' 
.It the time of the rebellion of 1745 

Wyvillc Thomson got most of his schooling at Mcr- 
chjslon Castle Academy, at that time under the excellent 
nianageiiiMit of Mr Charlcb Chalmeia, brother of the 
famous divine He left school and began the medical 
course in Edinburgh Uiiivcrsit) 111 the year 1S45 
Alter studying foi three years he fell into somewhat 
delicate health fiom overwork, and uliile still scaicely 
moie than a lad, in 1850, to gain a gear’s i^.sl, he 
accepted the lectuierslup on bQtan> in King's College, 
Abcideen In the following >cai lie wa» appointed 
lecluier on the same subject at Manscbal College 
and University, which Univeisity confeircd on him the 
degree of LL D He at this time was an indefatigable 
worker among the lower foims of animal life, and pub- 
lished several papers on the Folyzoa and .Scrtulanan 
zoophytes of Scotland Even at this time some of his 
philosophical speculations as to the development of 
certain Medusoid forms attiacted notice, though they 
appear to have been considered too daring by Johnston, 
of Berwick-on-T weed, and Edward Forbes What w'ould 
these woi tines say, if they were living now, about the study 
of Ontogenesis as it at picscnt exists amongst us ^ 

Towards the close of iSS3 ^ vacancy arose in the Pio- 
fessorbhip ol Natural Ilistoiy (botany and Zoulag)) in the 
Queen’s College, Coik, owing to the resignation of the Rev. 
W. HinckSj F L S , and on August 26 Wyvillc T'homson 
received the appointment He had, however, hardly 
settled down to the duties of this professorship, when a 
vacancy occurred 111 the Professorship of Mineralogy and 
Geology m the Queen’s College, Belfast, by the resignation 
of Fred M‘Coy, who had been elected to one of the 
professorships in the New Univcrsdy of Melbourne. 
Wyville Thomson applied to be transferred to the 
Belfast chair, and was appointed thereto in September 
1854 

The next five years were year^ of busy work for 
him. In addition to courses of lectures on Geology and 
Mineralogy, he laid the fuunda'ion and built up a good 
deal of the supLrs'ructurc of the present excellent Museum 
of the Queen’s College, Belfast In addition to many 
papers on zoological subjects, published by him at this 
dale, we may mention one on a genus of Tnlobitcs, read 
before the London Geological Society, and on a new 
fossil Cirripcd, published in the “Annals of Natural 
History.” 

The study of fossil forms without a good knowledge of 
existing forms 15 in itself most useless, and a paleteto- 
logist of this sort is aftci all little more than acntaloguer ; 

Vou XIV.— No 344 


such was not Wyville Thomson At this time, one fascinat- 
ing group of the Echinoderms (the Lily Stars) attracted his 
attention, and while investigating the immense assem- 
blage of extinct forms belonging thcicto, he determined 
to know all that could be known about the life history 
of the few living forms True, the illu'jtnous VaiiphLan 
Thompb 111 had some ihiily years previously discovLicd 
and de'-ciibcd n lUi ish Pentari inns, and had determined 
Ih.Tt It w blit the > ming bL.ige of oui common though be-ui- 
tiful rosy feather-star , but a gre.iL deal remained tn be done 
eic the hisinry of even this foiui was compklc, and it was 
not until the close of i86j that VVy\ille Thomson's rc- 
scaichcs were sufliciently advanced to enable him to lay 
them bt fore the Royal Socuty They have since been 
published in the volume of the I'hilosojihical Transac- 
tions for i8f)5, and it is not too ihulH to say that this 
memoir will ever be a witness of the author’s acute and 
accurate powers of reseiuh The illustrations are .ill 
fium exquisitely finished sketches by the author, and 
show a most enviable power of di awing, an art almost 
indispensable to the naluialisl, These iin estigatiuns into 
the pentacrinnid stages of t omatul i were but part of a 
se les of observations on the genui I’LiUacriims itself, and 
Wyvillc Thomson amassed .1 lot of inatcnal with the 
object of writing a memoir on the gioup 

About 1864 the son of the illustrious Michael Sais, 
Pioftasor of Zoology in the b'niversity of Chiistiania, was 
one of the Acting Commissioners of I'lshcriLS for Norvvay, 
and as such was engaged in a sciies of scientific investi- 
gations as to the lishciics on the Lofoten Islands, situ- 
ated on the north-west coast of Norway One day, 
diedging in w’ater about 700 feet deep, for the purpose of 
delei mining the condition of the sea-bed, he obtained a 
number of specimens of a strange Ciiiioid, whicli at once 
struck him as being nnt unlike the pentaciinoid stage of 
Comixiithi SiVMi, with winch he was famihar 

Here it is but right to men lion that almost up to this 
date, men of science scemed to have made up their minds 
thiithfc did not .an 1 cnuld not c\iil below .1 certain depth 
ol the se.i T hci e were, according lu E Jw ard F 01 bes, lixed 
zoneb of depth 1st, the littoial zone, between low^ and high 
water-marks , 2nd, the Laininainiii zone, from low ivatei 
to a depth of fifteen fathoms , 31 d, the Coralline zone, 
fiom the fifteen-fathom line to a depth of fifty fathoms , 
and 4th, the zone of dcep-st.i coials extending from the 
edge of the Coralline /one to an unknown lower limit 
“ In this region, as we descend deeper and deeper, its 
inhabitants become moie and more modified andfc^^ci 
and fewer, indicating our approach towards an ab}5s 
where life is either extinguished or exhibits but a few 
spaiks to mark its lingering presence ” Though the very 
general idea entertained by ntiLuralisls w.is that the 
tlepllis of the bc.i were destitute of life, yet fiom tunc Lo 
time remaikable specimens w^ere witiiout doubt brought 
up from vciy gieat depths, and these occuiicnccs, some 
of which Were known to 1 oi’:)es, had the evident crfccL of 
making him, during the later peiiod of his life, write 
cautiously on the suliject The reader w'ho would rare lo 
know all that is known as to the records of the existence 
of life up to 1S65, will find a full account thereof in 
Wyville Thomson's “ D^^pths of the Sea ” 

G, O Sars lost no time in announcing to his father his 
interesting discovery, and, acting on Prof Sars’s advice, he 
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went oa dredging at depths of from 700 to 800 feet, finding 
an abundance of animal life In the meanwhile the elder 
San,, knowing that Wyville Thomson was working on the 
sul^ct, sent him word of his son’s discovery, of the sig- 
nificance of which he was still m doubt, and invited him 
to Christiania to see the specimen He went, and on 
going over the matter together they came to the conclu- 
sion that the new Lily Star s-'cniecl to be closely related 
to a genus called Botirgueiicrimtii^ a well-known fossil, 
and was consequently a degraded form of the family 
Apiocrinida* This was a startling discovery , it seemed 
now almost certain that there had been found not only a 
living representative of a long lost group, but a form that 
might be regarded as having lived on from the great 
Chalk epoch even into ours In the tram of thought thus 
excited, we think we see the material for speculation, 
then a fixed determination to prove — is this speculation 
true? then the trial trip in the the more ex 
tended survey in the Porcupine, and lastly, all the bril- 
liant results of the most remarkable voyage of discovery 
ever made, in the Challenger It is not right to antici- 
pite, and in pursuing our sketch we must not forget 
to mention that in i86n Dr Dickie, who was then a 
ro'leagiie of Wyville Thomson’s as Professor of Natural 
History in the Queen’s College, Tlelfast, was appointed to 
the Chair of Botany at Aberdeen, and :^t first temporarily 
and afterwards permanently, Wyville Thomson lectured 
on 7 oology and botany, becoming thus in very deed Pro- 
fessor of Natural History in the Queen’s College, Belfast 

Prof Wyville Thomson was, however, something besides 
a mere enthusiastic biologist , he was not merely content 
with rapidly increasing the zoological treasures of the 
Queen's College Museum ; he did more By interesting 
himself not only in what concerned the working of the Col- 
lege, but even in the welfare of the town in which it was 
located, he soon gathered round him a host of intelligent 
and warm-hearted friends In social life it was but an 
accident that would reveal the Biologist, and one wit- 
nessed only Ihc general culture and the artistic taste of 
a welUbred man. On one occasion of great moment m 
the history of the Queen's University in Ireland, Wyville 
Thomson’s influence was felt, as we believe, for good 
In ]866 a Supplemental Charter was given by the then 
Government to the Queen's University to enable IL to 
confer degrees on students who might come up from any 
College that might be recognised ai such by the Senate 
of the Queen's University. It seems hard to believe that 
such a charter should have been gianted, for it might 
have given to any large school a position of equality to 
the three Queen’s Colleges, and so have practically de- 
stroyed all middle-class education in Ireland. Wyville 
Thomson saw that the interests of education were at stake, 
and with commendable promptness and immense energy 
he initiated the formation of a committee and the collec- 
tion of a sum of several thousands of pounds to try the 
validity of the new C'harter in a court of law. In this the 
committee were successful, for the Charter was rendered 
inoperative by an injuncLion granted in 1867, after long 
and protracted arguments, by the then Master of the 
Rolls in Ireland. 

Wyville Thomson was vice-president of the jury on 
raw products at the Pans Exhibition in 1867; he took the 
lead in organising the very flourishing School of Art in 
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Belfast under the Science and Art Department, and was 
the first chairman of the Board of Directors. He is a 
Conservative in politics, and a magistrate and Commis- 
sioner of Supply for the county of Linlithgow 

In 1868 Dr. Carpenter, at that time one of the 
vice-presidents of the Royal Society, paid Prof. Wyville 
Thomson a visit 'in order that they might work out to- 
gether the structure and development of the Crinoids. 
As the friends discoursed about these Lily stars, Wyville 
Thomson told Carpenter of his own firm conviction 
that the land of promise for the naturalist, indeed the 
only remaining region where there were endless novelties 
of most extraordinary interest, was the bottom of the 
deep sea ; here were treasures ready to the hand which 
had the means of gathering them, and he uiged him to 
use his influence at head-quarters In London to induce 
the Admiralty to lend to science, for a tune, some small 
vessel properly fitted with dredging gear and the othci 
necessary scientific apparatus, so as to definitely settle all 
these weighty questions. The Admiralty gave their sanc- 
tion to the use of a Government vessel for the investi- 
gation, and the surveying ship Li^htnin^ left Oban for 
a cruise in the North Atlantic Ocean in August, 1868, 
returning to Oban by the end of Scptcnibsi. For an ac- 
count of this cruise we must refei to the “ Depths of the 
Sea” The results of the Lightning expedition were fairly 
satisfactory It was shown beyond question that animal 
life was varied and abundant at depths in the ocean down 
to between 600 and 700 fathoms ; and it had been deter- 
mined that great masses of water at different tempera- 
tures were moving about, each in its particular course ; 
and, further, it had been shown that many of the deep- 
sea forms of life were closely related to fossils of the 
Tertiary and Chalk periods. 

In 1869 the Admiralty once again acceded to the re- 
quest of the Royal Society, and assigned the suiveying 
vessel Porcupine for a survey to extend from May to 
September, 1S69 The 1869 survey divides itself into 
three sections; the first when the Porcupine surveyed off 
the west coast of Ireland, Mr. Gwyn Jeffreys being in 
scientific charge , the second in the Bay of Biscay, in 
charge of Wyville Thomson , and the third, in which 
the track of the Lightning was carefully worked over, 
and all previous observations were duly checked. 

Once again, in 1870, the Admiralty placed Ihc Porcu- 
pine at the disposal of the Royal Society, and it w^is 
arranged that the year’s expedition should be divided as 
in 1869, into cruises. Mr. Gwyn Jeffreys was to undertake 
the scientific direction of the first cruise from Falmouih 
to Gibraltar, andf Wyville Thomson and Dr. Carpenter 
were to relieve him at Gibraltar, and to superintend the 
survey of ^the Mediterranean. Unfortunately a severe 
attack of fever prevented Wyville Thomson from joining 
the Porcupine at Gibraltar, and Dr. Carpenter took charge 
of the scientific arrangements. 

In 1869 Wyville Thomson was elected a Fellow of the 
Royal Society 

In 1870 Dr. Allman resigned the Professorship of 
Natural History in the University of Edinburgh. Wyville 
Thomson was a candidate for the vacant chair, and amid 
the hearty congratulations of all men of science he was 
elected, vacating the chair in the Queen's College, Belfast, 
tljnilrieh Dr Cunningham was appointed. 
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On the return of the Poreupiiu from her last cruise, so 
much interest was felt in the bearings of the new dis- 
coveries upon important biological, geological, and physi- 
cal problems, that a representation was made to the 
Government by the Council of the Royal Society, urging 
the despatch of an expedition to investigate each of Ihe 
great oceans, and to take an outline survey of that vast 
new field of research, the bottom of the sea The propo- 
sition of the Royal Society met with great and general 
support, and the Challenger was fitted out as England 
never before fitted out a vessel for scientific research. 

The University of Edinburgh having given their con- 
sent, Prof. Wyville Thomson accepted the post of Dirtc- 
lor of the Civilian Staff, for this post none could have 
been better qualified , through his energy was it that 
tins question of what lived m the ocean depths came to 
be investigated at all , the practical experience he had 
nnw gained could not be better utilised, while the sub- 
jects to be ifcorked out were all within his reach Able 
as a biologist to hold a high position, he combined with 
this more than an ordinary knowledge of chemistry, 
mineralogy, and geology, a knowledge far more than 
enough to enable him to encourage and sympathise with 
the lahnuis of his staff 

The Cliiil/en 'er h-s now returned to our shores, her 
mission uorihily accomplished, her officers and crew in 
the best of health and spirits 

All England uclcoiiiea Pi of Wyville 'J liomson back 
again, and thanks him for his voluntary exile of three and 
a half jears from home and wife and friends for Science 
sake , and while uc congratulate him on having laid a 
nt'W rtalin at our feet .ind on having given us new food 
for thought, may we express m addition the hope that he 
will not long delay to give to the world the narrative of a 
rtuibc novel in ]i:s conception, successful m its results, and 
ilciLintd to live long in story. 

'IlfK LKUhLl y 7 0 ANJJIALS BILL 

I T I'y important that those who understand the national 
iinportanrc of sciLnce, as well as those who know 
how completely the art of medicine depends upon physio- 
logy should agree upon a common defence, now that both 
arc so seriously threatened by legislation. 

We do not think that scientific investigators can fairly 
claim to be entirely free m their choice of methods, on 
account of the importance of thtir objects, the purity of 
ihcir motives, or the respectabili'y of their .character 
Claims to abi^nluic immunity horn the interference of the 
Si.itc wire 111 a 111 tamed on precisely the same grounds by 
Chill chincu in the Mi .dlL Ages, .ind the result proved 
how dangerous it is for any class of men to seclude ihcm- 
gcIvl's from the healthy atmosphere of free criiicism and 
from contact with the popular conscience A much better 
pica might be found in the small number of physiologists 
in this country, and in the important fact that, after many 
months of agitation and invective, their eneipies were not 
able to brinj: before the Royal Commission a single 
authentic instance of cruelty Still, considering the 
strong popular feeling on the subject, there are probably 
few who will deny that some legislation is neceasaiy, if 
only to save physiologists spending their whole time in 
writing newspaper ai tides and going on ileputationjs to 
Ministers. 


What scientific men have a right to demand is that any 
regulations made should interfere as little with their legi- 
timate objects as is compatible with the purpose of legis- 
lation No one except a few obscure fanatics pretend 
that it IS never lawful to subject animals to pain, or even 
to death, for self-preservation forbids such a rule , and no 
one can maintain that it is right to bleed calves and swal- 
low oysters alive, for luxury, to geld horses for convenience, 
and hunt hares to death for sport, and yet that it 15 
wrong to give one animal a disease that we may learn 
how to prevent or cure the same disease in thousands, or 
to perform a well-considcred experiment which will cer- 
tainly increase our knowlcd^^c of the laws of our being, 
and, more or less probably, tend to the relief of human 
suffenng 

It IS, therefoie, of grcal importance that none of the 
objects which justify expinmcnls on animals should be 
sacnliccd in the clTort to save the rest TcachirS of 
physiology in large and well-equipped schools might be 
content with a registration ihll which would leave them 
unmolested and forbid all research to outsiders, phy- 
sicians and surgeons might demand liberty to do any- 
thing thty choose which has a direct and immedialc 
beaiing on the relief of human suffering, and this appeal 
to self-interest would probably always be successful , in- 
dependent investigators might see, without complaint, the 
teaching of physiology reduced to a study ol worJi an I 
opinions, and the advance of medical knowledge bi ought 
to a standstill, so long as they were left in peace. Hut 
such short sighted narrowness would bung its own punish- 
ment. The results of indejjcndent research can only be 
obtained by those who have themselves been trained in 
genuine workrooms and can only be properly criticised 
by a propeily instructed audience, TeacJiing without any 
attempt at original observation soon becomes lifeless and 
inexact , and medicine is far Uss indebted to experiment 
for the knowledge of the clJcLt of certain dings or ope- 
lations, than for the bro.id basis of dcinonslialcd facts as 
to the functions of the healthy organism on whicli all 
rational allcnipts to remedy them whin disturbed must 
depend. 

The scientific objects, then, which niiiat, if possible, be 
protecied from the mischievous Hill now befoie Parliament 
are, fiist, freedom of original iiivcstigalion by competent 
persons, secondly, freedom of IcaLhing by ncccasary 
demonstrations, and thirdly, frctdoin of c\periincnt wiih 
ihc definite aims of the practical physician. 

The best method of scLunng these objects while pie- 
veiiting the stain ol cruLliy from debasing the lair i.tiiiu ul 
science, would piubably be that indicated by tlic KLport 
of the Royal Coiiuiussion LaboiaturiCS would ilicn be 
licensed under the contiol uJ responsible persons. Special 
ccrtihcates would be granted to competent invesiigatora 
who, from distance or other causes, were not able tumakc 
use of these laboratories. The advance of sound phy- 
siological knowledge as well as the direct prevention or 
cure of disease, would be recognised as a legitimate 
object of cxpenmtntal inquuy The general condition of 
the bcence or certificate would be that evciy experiment 
on a living animal should be rendcicd free from pain by 
the skilled use of chloroform (or other anaesthetic bcitir 
adapted to the animal), except when this would deffat 
the object of the inquiry, and happily these exceptiuns 
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need be very few Lastly, inspectors might fairly be 
appointed to see that not only in the actual experiments, 
but ID the feeding, housing, and general treatment of the 
laboratory animals there was neither parsimony nor care- 
lessness The licence would be given on suitable recom- 
mendation by the Home Secretary, with power of revok- 
ing It for abuse, subject to appeal, as suggested in the 
Foyal Commissioners’ Report. 

Under such an Act physiologists might fairly be 
expected to make it a point of honour that its provisions 
were fully earned out in spiiit as well as in letter. The 
framers of the present Bill, by their disregard of phy- 
siology as an independent science, to be taught like any 
01 her, do ihLir best to render its progress impossible, 
while, by their absurdly minute limitations, they would 
make original icsearch almost as impossible as cHicicnt 
teaching, and deprive the art of medicine of its only safe 
foundation. 

The efforts of all who care foi the advance ot human 
knowledge or the alleviation of human misery should be 
directed to bring the scope nf the Government UiU back 
to that indicated by the Report of the Royal Commission. 

THE SCIENCE OF LANGUAGE 

Lnn^ua^e and tt\ Stuify By Pi of Whitney , edited by 
Dr R Moms fLoiidon '1 iiibncr and Co , 1876 ) 

Leaver from a \Vo> d-hnuio''^ Note- book Hy ihe Rev. 
A S Palmer (London Trubner and Co , 1R76 ) 

The Aryan Onqin 0/ ihe Gaelic Rate and Lapin^uaf^e. 
By the Very Rev U J Bourke (London Longmans, 
Green, and Co , 1875 ) 

T HF SC three books arc very fairly characteristic of 
the present position of comparative philology The 
first 15 a reprint of the first seven chapters of Prof. 
Whitney’s well-knovvn work on the science of language, 
and has been admirably cdiicd by Ur Morns with notes 
and introduction, with spcci.il reference to a scientific 
study of Knglish The second is just what it professes to 
be, exLiacts from a commonplace book on the etymology 
of various words, and it illustrates very well the influence 
exercised by a comparative treatment of language upon 
what used to be the pastime of \itci iiry ddciiani/. Mr, 
Palmer's derivations have been traced with full regard to 
the scientific method, and besides being accompanied by 
a wealth of quotations, rest for the most part on a secure 
foundation “The Aryan Origin of ihe Gaelic Race,” 
again, is one of those books which a few years back 
viould have teemed with the wildest vagaries ; ihe author, 
It 13 plain, has little critical judgment, but a diligent 
study of works like those of Zeuss or Max Muller has kept 
him in the right path, and lhou,. 4 i he starilea us now and 
then with such assertions as that the Aryan is “the 
primeval language of man,” or lUat there had been only 
seventeen letters m Greek at the earliest peiiod,” his views 
are in general just and sound Wc may doubt whether 
hi3 theory of the Pagan origin of the Round Towers will 
be widely accepted, and complain of his prolixity, but 
the book is a striking example of the extent to which a 
knowledge of Comparative Philology has spread, and the 
wholesome influence its principles have exerted. 

When we consider that the science of language is a 


science of not more than fifty years* growth, as well as 
the vast amount of details that had to be collected and 
classified before its creation bepame possible, its present 
advanced condition must be a matter of surpnse. No 
doubt there is still very much to be done ; some of the 
mam questions connected with the study of language still 
remain unsettled, and new questions are starting up that 
will have to be answered hereafter. It is even possible 
that fresh knowledge and investigation will modify some 
of the hypotheses winch have been accepted as funda- 
mental truths 

Thus it might have been thought that the first question 
to be settled would be whether the science is to be includ- 
ed among the physical or the historical sciences, and yet 
this 15 even now a matter of dispute. There is much to 
be said m favour of both views. If we look merely to the 
fact that it lays down the laws in accordance with which 
thought endeavours to express itself in speech, it must be 
regarded as a historical science ; if on the other hand, wc 
consider that thought can only be expressed in speech 
by the help of physiological machinery, we are bound to 
class It among the physical sciences If we make phon- 
ology not only the beginning, but also the end of linguis- 
tic science, linguistic science will aiffer but little from 
physiology m aim as well as in method ; but if we re- 
member that the various sounds which it is the province 
of phonology to determine and classify do not become lan- 
guage until they embody a meaning, the science of lan- 
guage will have to be grouped among those other sciences 
which deal with the history of human development. The 
same difficulty meets us again in the case of geology, 
which traces the history of the earth, and if with Prof 
Whitney we prefer to regard the science of language as a 
histoncal science, while we call geology a physu al science, 
it is because the clement of mind enters more largely mlo 
the one, and the clement of matter into the other. The 
laws which govern matter remain alwajs the same ; those 
which govern thought and life are modified by a process 
of internal development. 

The science of language, otherwise called glotology or 
linguistic science, should, strictly speaking, be distin 
guished from comparative philology The latter, by com- 
paring words and grammatical forms within separate 
groups of languages, and thereby ascertaining the natui 2 
of these several groups and the laws which govern then 
growth and formation, provides the materials for the 
science of language This takes the results obtained by 
comparative philology in the various species and genera or 
families of speech, and with the help of the comparative 
method dctermides from them the laws of speech gene- 
rally. Inasmuch as we have to compare phenomena 
belonging not only to the same period, but also to differ- 
ent periods in the history of language, that part of linguis- 
tic research which 15 not purely phonological has to assume 
a historical character, so that 10 discover the causes of 
the phenomena is to explain their origin and process of 
growth. Now the phenomena of language are words and 
sentences, phonetic utterances, that is, which are or have 
been significant. 

Perhaps the most important result of the science of lan- 
guage has been the demonstration that even language, 
ev^ those “ winged words” over which men once fancied 
thiy had the most complete control, are as much subj'ect 
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to the act lull of undcvialmg latri 09 the forces and atoms 
of material nature. We How know that what might 
seem at first sight the most arbitrary of all things, 
the phonetic change undergone by words in their 
passage from one dialect to another, 13 yet under the 
control of laws which have been dl‘co^c^ed and for- 
mulated, and which act, unless interfiled with by other 
lawfl, with unbroken regularitj' The old haphazard 
guesses which once passed for etymologies aic now 
impossible ; given a ccriain word in Greek 01 Latin and 
its phonetic analogue in the other branches of the Aryan 
family can be deici mined with ccitainly The most 
plausible derivations, such that which would runncct 
the Greek icaXfb) and the Engh h cally ha\e had to be 
given up, and the rule has been hud down that if two 
words in two allied languages exactly resemble one 
another, we may safely conclude that there is no connec- 
tion between them 

The rrason why the laws of language can be deter- 
mined with such precision is that language is a social 
product, at once the creator and the ci cation of human 
society Language exists for the sake of ii<tcn.oinmiini- 
cation , it IS not what the individurd man wishes to be 
significant that is so, but what the whole community, by 
a sort of unconscious agrccinenr, determines to be «fo 
Consequently, the .ubitrary capnccs of the individual 
have no influence upon the genual character of speech 
At the most, the individual can do no moie than bring 
some word or phrase into fashion , all his efforts would 
not avail to change the phonoloj^y, structuic, 01 giaminar 
of a single tongue. Hence it is that the records of 
speech reflect the ideas and knowledge of society at each 
successive epoch of its growth, just as surely as the fossil 
records of the recks prcscive the past history of our globe. 
In Liacmg the growth and histi ly of language we are really 
tracing the growth and history of society and of liuni.in 
development Ihc science of language thus becomes 
of the highest value in testing the various ihcoiics that 
have been formed rcspecung the early condition and 
education of mankind. It is the only key which will un- 
lock the sctio'.s of the prehistoric past of society with 
scicntilic certainty. Thus it bears unequivocal testimony 
to the bchet that the history of humanity has been on the 
wholeaprogie s and not a retrogression. The fiirtber 
back wc pencil ate into the rccoids of speech the more 
childlike and barbarous is the society that left them 
seen to be The t\o ds that came to represent moral 
and rtligious ideas cngmally had a purely sensuni, j 
meaning, there was a time when abstr.'cts of any sort 
did not exist ; and we even have faint glimpses of a 
period when men were painfully striving to create a lan- 
guage by the help of onomatopceiai and of a still earlier 
period when language as such was not yet formed 
Equally unequivocal is ihe testimony borne by the science 
of language to the antiquity of man. The three causes of 
change in language— phonetic decay, the desire of em- 
phasis, ard the influence of analogy — arc very slow in 
their action wherever society is suflflciently compact and 
settled to allow us to speak of its several forms of speech 
as dialects of the same family , and yet the oldest monu- 
ments of language to which we can appeal, whether in 
Egypt, in Babylonia, in Assyria, or even in that parent- 
Aryan which it is one of the triumphs of comparative 


philology to have lestorcd by a compaiison of its derived 
languages, are all, hnguibtically speaking, late, and imply 
untold ages of previous development Ethnologists, 
howeicr, must remember that the science of language 
docs not pretend to occupy their own special province 
Language is a social product , it can tell us therefore 
nothing of races, only of communities. Members of the 
same race may speak unallicd languages and members of 
unallicd races may speak the same language ; identity of 
sfkcch is a test of soLial contact, not of race Compa- 
rative philology can throw no light on the physical, as 
opposed to the mental and inoi.vl, history of man , that 
task must be left lo other sciences 

One of the chitf elcnicnls in the mental and moral 
history of man is the history of his religious ulens, and 
under the guidance of a scientific study of language this 
has been to a considerable extent cleared up by compara- 
tive mythology The original ^meaning of the teims .\nd 
phrases which embodied the earliest attempts to explain 
the phenomena of nature came to be forgotten with the 
increase of knowledge ; a new signification was put into 
ihcm and an imaginary fairy-world built upon the mis- 
understood word The term whereby the primitive 
savage had endeavoured at on c to explain the move- 
ments of the sun by endowing it with human ailributes, 
and to express his own mluicions of the supernatural, 
became an Apollo or a Phacthon to whom the shnne was 
made or the legend recited The woids in v^liich men 
have, as it were, photographed their lebgious convictions 
in different ages and in diffcicnt pans of the woihl are an 
enduring record of the convictions thcm^>Llvcs But the 
woids must be interpreted before the iccoid can be read, 
and the key to the interpretation is in the hands of the 
Sficnce of language 

The science of language, however, has a practical as 
well as a purely theoretical interest The practical object 
at which It aims 15 the creation of a univeisal language, 
one, that is, which may serve as the ineduuii of cominu- 
nicatiun between civilised cnmmimitics throughout the 
whole world. Another objeot is the lefoim ol English 
spelling, at piesent the despair of teache-s and pupils 
The spelling of a language ought lo represent its pronun- 
ciation ; our English spelling is a disgi.icc to a civ Used 
coininunity, a bar lo a scientific appreciation of language, 
a lundrance to acquiring a conveisaiional knowledge of 
fufLiga tongues, a cause of wasted Lime and bi.tins in 
education, and a fruuful soiiice of pseudo etymologies. 
If comparative philology effect this reform and nothing 
ehe It Will have sufficiently vindicated its practical utility, 
Equally important is ilic refotni which it urges m ilic 
matter of classical education. The method of namre 
and of science is to proceed horn the known to the un- 
known ; this IS reversed in our ordinary system of educa- 
tion which begins with the dead languages and ends with 
one or two Impg ones By breaking down the monopoly of 
the two classical tongues and demonstraimg that lor puiely 
linguistic purposes the modern languages of Europe are 
of greater importance, the science of language is doing a 
good woik. In the study of the classical languages them- 
selves It has effected a revolution. By explaining ihe 
nature and reason of their grammatical forms and rules 
It haa lightened the burden of the learner, since to under- 
stand 13 to remember. 
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But we must not forget that the science of language is 
BtlU a young science. Its folio vers are still engaged in 
laying its foundations and testing their strength. The 
problems that await solution arc numerous and important. 
So far as our evidence goes at present, it tends to show 
that the languages of the world have sprung from an 
inBnite number of separate sources, but it remains to be 
seen whether future discoveries will not reverse this c<»- 
cluiion. Then, again, there is the question of roots. All 
comparative philologists admit that roots arc the ullimaie 
elements into which language cap be deconiposed, but it 
is still a question whether the roots discovered by the 
grammarian once formed a spoken language, or whether 
they arc but grammatical figments which are the best 
representatives we can obtain of the early condition of 
speech. Equally disputed is the question whether the 
different classes of language — inflectional, aggluUnativC) 
polysynlhetic, and isolating— arc to be regarded as con- 
stituting separate streams of linguistic development Aom 
the first, or a single stream which has branched out into 
separate ones It is unquestionable that a large part of 
flection can be shown to have hid an agglutinative origin 
It IS also unquestionable that the phenomena of isolation 
are to be met with in the inflectional language^, and the 
phenomena of flection in the isolaPng languages , but it 
is asked whether this would have been possible if each 
class had not had a definite tendency to flection or isola- 
tion from its starting— a standard, that is, to which all 
foicign elements introduced into the language were made 
to conform Such are some of the questions which still 
remain to be answered , and if wc are to judge from the 
rapid progress already made by the science of language, 
the answers will not be long in coming 

A H Saycc 


OUR BOOK SHELF 

Riniwiafitv of Geohgy By Samuel Sharp, F S A , F (; S. 

Second Edition. (London Edward Stanford, 1876 } 
Thl author of this little manual, which is designed for 
the use of schools andjunior students, has evidently taken 
considerable pains to make his work fairly represent the 
existing state of geological knowledge He has, more- 
over, succeeded in conveying m simple language an 
idea, not only of the conclusions attained, but of the 
processes of investigation and leasonmg, followed by 
the geologist in his reseaiches, and wc regard the book 
as well adapted to mlroducc a beginner to Ihe study 
of the science, and to prepare him for the profitable 
perusal of more extendeef treatises As compared with 
some of the similar introductory text-books of the science, 
which have recently been published, Mr. Sharp's manual 
labours under the disadvantage of being somewhat in- 
adequately illustrated, for we And in it only a few dia- 
rams and no figures of fossils. This second edition, 
owever, is certainly a considerable improvement upon 
the first, and the division of Physical Geology has 
receivec^much more full and careful treatment ; the extent 
of the additional matter being sulficicnt to increase the 
number of pages of the book from 126 to 204, 

Sau/A Australia : its History^ Resdurus^ and Produc- 
^ tioHs, Edited by William Harcus. Illustrated with pho- 
tographs taken in the Colony Published by authority 
of the Government of South Australia. (London. 
Sampson Low and Co., 1876,) 

The nature of this handsome volume may be learned from 
the fact that it has been prepared to accompany the speci- 


mens of South Australian products and industries sent to 
the Philadelphia Exhibition* It contains a vast amount 
of the moat useful infpmaiion on nearly all matters 
connected with the colony, gives an excellent idea of its 
present condition, and is likely to be of great use to intend* 
mg settlers. Mr Harcus, who edits the volume, writes 
also one half of it, treating of the social, political, and 
industrial aspects of the colony, In a senes of valuable 
appendices. Dr. Schombiirgk treats of the flora of South 
Australia, Mr. Waterhouse of its fauna, Mr. J B. Austen 
of mines and miri^als, while Mr Josiah Booihby contri- 
butes a statistical sketch of the colony, and Mr. Charles 
Todd treats of its observatory and meteorology. There 
are two very useful inap^, while the illustrations nrc nearly 
all good and intcrebUng. 


LETTERS TO THE EDITOR 

[ 7 Ae Editor dots not AoLi htmsetf responsiblt for opimons txprtssed 
by kis cofrtspondtfUs Ntithor can ht unaertakt to return^ 
or to correspond with tht writers ofi rejected manuscripts. 
No notice u taken of anonymous commuHicattons ] 

The Spelling of the Name "Papua" 

T cjUiTA agree wiih Mr Whitmee’b objections to Engluh 
oiihography uf fureigu words (iiee Nature, vol xiv p, 48), 
but in tins ca^e I intended to show at a glance to non~ 
/tftquntic renders that the accent in the word Papua must be 
on the second syllable, and not on the Tint The Germans urne 
" I'apua," and pronounce "Pipua’^ (os LheypTOnounce " Mantua, 
“I'adua,” iLc.) This being wrong, and fancying that in Eng- 
land the same mistake is often made, T wrote " Papooa," which 
leaves no uncertainty In respect Lu pioAuncialiiin 1 cunfcsii tbit 
It would have been more convenient to retain *'l'iipufl," and 
remark in a note that the accent must be on the “u " In a lin- 
guistic woik 1 should never have pioposed “ Papooa," but it 
Cannot be supposed that every readei of Naiukf knows hat 
Mfusden puinled oul 111 1812 In German I write " Pajuu," 
ana perhaps the same mode would be llie most convctiienl in 
English It is known that the French use " rjpoua," the 
Dutch Papoea," ihe Malay " Papuwah " In these co^cs the 
pronunciation may not be questionable, as it is in (jcrnian and 
Hiiglibh, if wnllcii “Papua." 

The most lolcresling point in Mr Whilmcc’s Icttei i>, no 
doubt, the announcement of a comparaLlvu grammar and dic- 
tionary of all llie principal Malayij- Polynesian dialects, and those 
intcicsLed in these studies will certainly be anxious to leceive 
such a valuable incrcasL to thtii knowledge 

Dresden, May 2j A B. Mj YLU 


New Zealand Prehistoric Skeleton 

Among the " Notes" in Naiurk, vol xiii p 196, just come 
(u hand, )ou give an extract from the Order Paper of the Legis- 
lative Council of New Zealand conccining the remains of a sup- 
posed ‘'prehistoric man," regardmg which a motion fur an 
inquest was tabled by Mr. alter Mantell As you correctly 
report, ibis skelcLou was excavated under niy direction 111 the 
so-called Moa bone Point Cave, hut u was not found in the 
lower beds contauiing ^[ua bunei, but in a much mure recent 
foiination, and to which I assigned a cumparatively modern 
dale 

You i^lalc thid “I huld bliuiigly lu the paliCulilhic age of the 
deposili.," but I sni at a loss to conceive what ground you have 
for such an asBeriion, and as I can only conclude that you 
received your informaiion direct Aom New Zealand, I beg to 
forward you herewith for your perusal a copy of my pai er 
reporting the excavations and my views thereupon 

With regard lo the motion itself, which was treated through- 
out the colony aa a joke, it is sufficient Lo slale that Mr, Walter 
Mantell is the recognised jester of the Legislative Council, and 
that even science does not escape hia attempted wiLucisids, 1 
may add that the lion. Dr. Pollen, the Premier of the Colony, 
alio treated the motion os a joke, and offered Mr. Maotell the 
office of coroner for the proposed inveitigation. 

Although Mr. W Mantell, F.G.S.. staled, when speaking on 
his motion (see Hansard, 1875, p. 54S), that “ 4 # ^/oned m tAi 
fact that ht was not a sctenu/c man, and he did hope At would be 
ahte to ^0 to his giave without man any; that disgrace never- 
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thelou, lie u known to have bit theories about ihe antiquity 
of the Moa, and li very impatient of any contraHictlon. 

1 have thought it lignt to offeir this explanation in order to 
prevent your readers being misled on a subject of considerable 
Bcienlific interest. Juuus von Haast 

Canterbury Museum, Chrutchurch, N Z,, March 14 


Visibility of the Satellites of Uranus 

The question of the visibility of these sstellitea in telescopes 
of moderate dimensions has lately excited considerable attention, 
but It docs not appear (hat thu question can be settled by any 
amount of veibu discussion. I lake the liberty, therefore, to 
propose two test objects by means of which any one can, 1 think, 
satisfy hunsell whether hr can s^e Ihene saiellhes or not 

1, The companion of Rcgulus, north, preceding, and distant 
about three minutes of arc, has itself a small companion, which 
was discovered by the late Prof Winlock. Any one who can 
see this small companion may be certain that he can observe the 
two outer satellites of Uranus and ilic satellite of Neptune 

2, The star of hilh magnitude, A Leunls, has a companion 
discovered at the Naval Obtervatory by Mr G Andersun Any 
one who can observe this companion can, 1 thtnk, see the two 
inner sBlellttcs of Uraniis when at their elongations. 

Of course in the case of such faint objects very much depends 
on the condition of the arniosphcre, but the above tests are very 
nearly correct, Asaph Hall 

Washington, May 14 


Protective Resemblance in the Sloths 

In a note upon the above sul^ect, dated December 29, 1875, 
which appeared in V0I. xiii p iny ofNAiUREj I omiUed to quote 
a passage from a letter wriUen by Dr Berlliold Seemann to the 
late Dr, J E Gray ^dated April 1, 1H71), with regard to a speci- 
men of ArctopithnuSi of a well-marked green colour, obtained by 
the former naluralut m Nicaragua 01 Ihi^ Sloth he (•ays, inter 
aha — should be borne in mind that it has almost 
the same greyibli-grecn colour as TiUamhia mneoidts^ the so- 
called 'vegetable horsehair' common in the district, and if it 
could be shown that it frequented trees covered with that plant 
(a point 1 hope to ascertain during my next viiit in June next), 
there would oe a curious case of mimicry between this Sloth's 
hair and the hilandsia, and a good reason why so few of these 
sloths are seen ” (Note on Ihc species of BradypoUida in the 
Bntiah Museum, by Dr J, £. Gray, F.R S., Proc^ Zool Soc ^ 
May 2, 1871 ) It would be mleresLing to know whether Dr. 
Seeman succeeded in solving this quesuon , I am, however, not 
aware of any later reference made by him to this subject. 

I here take the opportunity of correcting two misprints in 
my former letter, both of them Jn the Latin quotations, vil, 
“ cum " for " eum," after the woid " vellcn," in the first, and 
" coque " instead of "coque" after the word '*possint," near 
the end of the second passage J. C. Galton 


OUR ASTRONOMICAL COLUMN 

The Secondary Light of Venus — Dunng the next 
few weeks a very favourable opportunity will be afTorded 
CO observers in these latitudes for further examination of 
the planet Venus, with the view to a satisfactory solution of 
what must yet be regarded as a questio vexata— ihc 
visibility of that part of the disc, which is unillummcd by 
the sun, as the planet approaches or recedes fiom the 
inferior conjunction. 

The subject is treated in detail in a communication to 
the Bohemian Academy of Sciences, from Prof, Safank 
of Prague, entitled " Cber die Sichtbaikeit der dunklen 
Halbkugel des Planeten Venus, " which appears in Sits- 
uw^sberichte der k. bohmischen Gesellschaft der Wtssen- 
scha/ten^ July iS, 1873 The author has collected to- 
gether the many scattered observations extending over 
upwards of one hundred and Afty years, and presents also 
an outline of the vanous explanations whicn have been 
put forward. 


The earliest mention of the faint illumination of the 
dark side of Venus is by Dcrham, in a passage in his 
Astro-Theology, to which attention was Arst directed by 
Arago. Derhkm refers to the visibility of the obscuic 
part of the globe '*by the aid of a light of a somewlijc 
dull and ruddy colour." The observation is not dated, 
but appears to have been prior to the year 1714 A 
friend of Derham’s is also stated to have perceived the 
same illumination very distinctly 

The next observations are by ChrisCfried Kirch, second 
astronomer of the BLrlin Academy of bciences, June 7, 
1721, and March 8, 1726, and were found in his original 
papers and pnn ted in Ast Nath No 1586 The image 
on the Arst occasion was ircmulous, but though he could 
hardly credit his vision, he appeared to discern ihe dark 
side of the planet. In 1726 he remirked that the dark 
periphery seemed to belong to a smaller circle than the 
lUumitiated one. Kirch observed wuh telescopes of six- 
teen and twenty-six feet focal length, powers 80 and 100 
Two other persons confirmed his observation in 1726 

The next observation in order of date, was found by 
Olbers, in*' Observationes Veneris Grypiswaldensis," cued 
by Schrdier m his observations of the great comet of 
1807. It was made by Andrtas Mayer, Professor of 
Mathematics at (ireiswald. on October 20, 1759, he 
observed the meridian passage of the planet, then at a 
south declination of 21 1°, with a six-foot transit instru- 
ment by Bird, power not much over 50, and has the 
remark— Etsi pars lucidaVcnens tenuis admodum erat, 
nihilominus integer discus apparuit, instar lunac crescentis 
que acceptum a terra lumen rcAectit" As Prof. Safank 
justly observes, considering the circumstances under which 
Mayer's observation was made with the planet only 10' 
from the sun, and not more than 14° above the horizon, 
the phenomenon on this occasion must haye had a mo&t 
unusual intensity. 

It does not appear that Sir W Hersrhel at any tirre 
perceived the secondary light of Venus, though he remarked 
the extension of the horns beyond a !^eml-clrclc. 

Von Hahn, at Remplin, in Mecklenberg, the possessor 
of excellent telescopes by Dollond and Herschel, was for- 
tunate in viewing the dark side of Venus on frequent occa- 
sions during the spring and summer of the year 1793, and 
he IB considered oy Safank to have witnessed the illumi- 
nation of this part of the disk under more varying con- 
ditions than any other observer. The light is described 
as grey verging upon brown Von Hahn’s observations 
were made with vanous instruments and at different 
hours of the day 

Schrbter, at Lilienthal, on several occasions between 
the years 1784 and 1795, had remarked in full sun- 
shine the extension of the horns of the crescent many 
degrees beyond the semicircle, the borders of the dark 
hemisphere being faintly illuminated with a dusky grey 
light, but on February 14, 1806, at 7 pm, he saw 
for the Arst time the whole of the dark side, as he ex- 
pressed It, in ausserst mattem dunkeln Lichte." The 
sharply-deAned contour had an ash-coloured light , the 
surface was more dimly illuminated. Schroter, in 
recording this observation, expresses his surprise that 
during the many years he had observed the planet, part 
of the tunc with nis 27-feet rcAector^ with the full aper- 
ture of 20 inches, he bad not previously perceived the 
whole of the dark side, but he was satisAcd there was no 
illusion. At this time one-cighth of the diameter cf 
Venus, about 48"^, was fully illuminated, the planet rasting 
a very sensible shadow. 

Harding, observing at Gottingen on January 24 of the 
same year, with a'lo-feet Hcrschelian reAector, power 84, 
and full aperture of 9 inches, saw the whole dark side of 
Venus shining with a pale ash-coloured light, very dis- 
tinctly perceived against the dark p-ound of the sky The 
appearance was too evident to allow of the suspicion of 
an illusion , it was the same in all jiarts of the field of 
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vievir, and under various magnifying powers Altogether 
the phenomenon was as distinct as m the case of our 
moon. On February 3, 16, and 21 it was not leenj but 
on the eirening of February 28, it was again prominentlv 
visible to Harding; the illumiixation was now of a reddish 
grey, “like that of the moon in a total eclipse.” Yet on 
the same evening Schroter looked in vain for the pheno- 
menon at Lilienthal, showing how cautiously negative 
evidence should be received. 

Observations of the secondary light were made by 
PastorlT in 1822 and by GruUhuisen in 1825. 

The Monthly Notices of the Royal Astronomical 
Society contain many observations since the year 1842 
by Messrs Berry, Browning, Guthrie, Langdon, Noble, 
Prince, and others. Mr. Prince had favourable views of 
ihe illumination of the dark side in September 1863. 
C.ipt Noble’s observations, as remarked by Prof. Win- 
necke in his notice of Prof Safarik's memoir, do not 
ippcar to refer to the secondary light as it has been per- 
ceived by other observers He mentions that the hemi- 
sphere unilUiminated by the sun has to him ** always 
.ippcarcd distinctly and positively darker than the back- 
ground upon which it was projected " a statement which 
certainly gives the observations a distinctive character 

There are also observations of the secondary light by 
Lyman, at Yale College in 1867, and about the same time 
by Safank at Prague, and in August, 1871, more decidedly. 
In September of the Kittci year the whole disk of Venus 
was seen by Prof. Winncckc as described in AsL Nath , 
No 1863 Ihis astronomer has since stated that not- 
withstanding he has observed the planet many hundred 
Limes during the last twenty-four years, he has only suc- 
ceeded in perceiving this remarkable illumination of the 
dark side on two occasions , and it should be added that 
Dawes, Madjcr, and other eminent observers, have never 
detected it We shall revert to this subject next week. 

The Observatory at Athens — The death is an- 
nounced of Baron Simon von 3 ina, son of the founder of 
Lhc Observatory at Athens, which has been successively 
under the direction of M. Bouris and Herr Julius Schmidt. 
The deceased Baron is mentioned as a liberal patron of 
this establishment, though not himself engaged m scien- 
tific pursuits, and Herr bchmidt writes doubtfully of the 
ruturc of the Observatory. Every astronomer will enter- 
tain the hope that this most laborious and successful 
observer --distinguished not only by his great work upon 
the moon, but for his numerous discoveries and obser- 
vations of variable stars, his Long and important series of 
observations of comets, of short period and otherwise, in 
which he has made excellent use of the advantages of his 
southern position, and many other valuable contributions 
to observational astronomy — may continue to hold, under 
f.ivourable auspices, the direction of an establishment 
which hi 5 exertions have made so honourably known in 
ilie astronomical world, 


THE LOAN tOLLECriON CONEEA'ENcLS 

/^WING to the pressure on our space this week, we 
can only refer briefly to what has been done since 
our last notice at the Conferences in connection with the 
Loan Collection. We give, however, in another part of 
the paper the presidential addresses of Dr, J Burdon San- 
derson, F.K S., in the Section of Biology, and of Mr. John 
Evans, F.R S , in the comprehensive Section of Physical 
Geography, Geology, &c. We hope in early numbers to be 
ab%to give at some length the principal papers which 
have been read in the various sections. 

On Thursday last the concluding meeting in the Section 
of Mechanics was held, when the following papers were 
read. — "On Prime Movers,” by Mr B ram well, F.R, S ; 
"The Construction of Furnaces,” by Mr. Hackney ; "A 
History of Electric Telegraphs,” by Mr. Prccce, 
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The first meeting in the Section of Biology was held on 
Friday, when the papers of which we gave a list in our 
last week's notice were read. This Section met also on 
Monday, when the following papers were read — 

Dr. Royston-Pigott, F.R.b., on a " Microscope with 
Complex Adiustments, Searcher, and Oblique Condenser 
Apparatus Prof. Rutherford, F.K.S., " On a Freezing 
Microtome ; ” Prof. Flower, F.K S , " On the Osteologtcal 
Preparations exhibited by the Royal College of Sur- 
geons;” Herr Prof. Dr. Donders," Ophihalmological Appa-' 
ratus Dr. M'Kendnck, "Acoustical Instruments;” 
Prof. Yeo, M.D., and Dr Urban Pritchard, " On Micro- 
tomes.” 

On Tuesday the first meeting in the Section of Physical 
Geography, Geology, Mineralogy, and Meteorology, was 
held, when, in addition to the President's Address, the 
following papers were read — 

Mr. K. H. Scott, F R S., " Meteorological Instruments 
in the Loan Coliercion Mr. G. J Symons, " The Mea- 
surement of the Rainfall Dr. R, J. Maun, " Lightning 
Conductors*;” M. le Prolesseur A. Daubr^e, " La Gd- 
ologie Synthdtique; ” Mr. J, E. H. Gordon gave an 
explanation of his Anemometer, Mr. C. O. Cator 
" On Anemometers , ” Prof, von Oettingen gave a 
description of his Anemometer ; Dr. R J. Mann, 

” Lowdl's Senes of Ancmomeicrs Mr. John Evans, 

F R.S , " Dalton's Percolation Gauge ” 

This Section meets again to-day and to morrow, for 
which days the following programme has been drawn up -- 
For to-day. — Capt Baron Ferdinand von Wrangell, ” On 
Self-registenng Tide-gauges ; ” Lieut. Cameron, R N , 

" Physical Geography of South Tropical Africa Major 
Anderson, R.E , " Maps of Palestine ; ” Col. Walker, R E , 
or Col. Montgomerie, R £ , " Discoveries in Tibet , ” Mr. 
Francis Gallon, F.K.S., "On Means of Combining 
Various Data in Maps and Diagrams , ” Capt. Evans, 
R.^., C.B , F.R S., Hydrographer of the N6.vy, " Hydro- 
graphy, Us present Aspects,” Capt. J E. tJavis, R N,, 

“ Tne various forms of Sounding Apparatus used by Her 
Majesty’s Ships in ascei taming the depth of the oceaiij 
and the nature of its bottom Staff- Commander E W. 
Creak, R.N , " Nautical Magnetic Surveys Prof Ros- 
coe, F R.S., "Automatic Light Registering Appni.aub.” 
For to-inorrow — Prof. Ramsay, F.R S , ” The Origin and 
Progress of the Geological Survey of the British Isles, 
and the method on which it la conducted , ” Mr. W. Top- 
ley, F.G S , " The Sub-Wcalden Donng ; ” Mr. C E. de 
Rance, F G S , “Sketch of the Geology of the known 
Arctic Regions , ” Mr. W. Galloway, '‘Colliery Explo- 
sions," Prof. Baron von Ettmgshaiisen, “ The Tertiary 
Origm of the actual Flora , ” Mr, J. S. Gardner, F.G S , 

" The Tertiary Floras , ” M. des Cloise.iiix, Mcmbrc de 
ITnstitut, " I.Vmploi des propridtds budfnngcntes X la 
d^teimination des cnslamc , ” Mr. Waller Rowley, F.G S , 

" Description of his Transit Theodolite for Mine Survey- 
ing, and other purposes,” The Rev Nicholas Brady, 
M A., " Desirability ol a Umfoim InlernAUonal Notaliun 
for C^stallography.” 

This will conclude these Conferences, which aic 
admitted on all hands to have been .1 great success 
and to have added very much to the practical value of 
the collection. The popular expositions wc referred 
last week have been carried on with success, and apparatiw^ 
may now be minutely inspected on Wednesdays, Thuw ® 
days, and Fridays, on application to the Director of the 
South Kensington Museum on forms provided for the 
purpose. 

As we intimated last week, the Science and Ait De- 
partment are organiiing a aeries of popular lectures in 
connection with the Loan Collection, to Be given on the 
evenings of the free days — Mondays, Tuesdays, and 
Saturdays. We believe that the first of these lectures 
will be given on Saturday by Prof. Roscoe, F.RS., on 

Dalton^s Apparatus, and what he did with it.” 
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THE CRUISE OF THE "CHALLENGER" 

T T £R MajcBky's sbip Challen^^ef was despatched towards 
the close of die year 1872, round the world, on a 
surveying and discoveiy expedition of a very special 
character. Her principal object as laid down 111 hcr 
instructions was to detertninej as far as possible, the 
hyskal and biological conditions of the great ocean I 
atins, the Atlantic, the Southern Sea, and the Pacific. | 
The voyage was undertaken, as we have already said in | 
our short biographical sketch of Prof Wyvillc Thomson, 
chiefly in consequence of remarkable discoveries made 
during the four previous years, m short cruises, in H.M 
gunboats Ltghtni^i^ and Porcupine^ liberally detached by 
the Admit alty, at the instance of the Royal Society, for 
scientific research, under the direction of Dr Carpenter, 
C.B., F.R S., Mr Gwyn Jeffreys, FRS, and Prof 
Wyville Thomson, F.R S These discoveries seemed so 
important, not merely in a purely scientific point of view, 
but also in their bearings on ocean-telegraphy, that the 
Government dctei mined to follow them up by a deep-sea 
survey on a more extended scale. 

The ChallenfpiT'WTi^ fitted out under the superintendence 
of Admiral Ricnards, C B , F.R S , at that time Hydrogra- 
pher tothe Navy, and in addition to a full naval sun eying 
staff under the immediate superintendence of Capt. Nares, 
F R.S , who was afterwards recalled to take command of 
the Arctic Expedition, a civilian staff of specialists in 
Natural Science and Chemistry was attached under |he 
direction of Prof. Wyvillc Thomson. 

The expedition, although by no means sensational, has 
been thoroughly successful- The Challen\^er has steadily 
traversed a track of 69,000 miles, and during her absence 
of three years and a half from England has established 
362 observing stations, at all of which the depth has been 
ascertained with the greatest possible accuracy, and at 
nearly all the bottom temperature has been taken," a 
sample of the bottom water has been brought up for 
physical examination and chemical analysis, a sufficient 
specimen of the bottom has been procured, and the trawl 
or dredge has been lowered to ascertain the nature of the 
fauna. At most of these stations serial soundings have 
been taken with specially devised instruments to ascertain 
by the detemiinations of intermediate temperatures and by 
the analysis and physical examination of samples of water 
from inteimediate depth?, the directions and rate of move- 
ment of deep-sea currents. 

^ The original arrangements for the cruise have worked 
in every way smooth W , the weather throughout has been 
on the whole favourable ; under the careful management 
of Staff-Commander Tizard not a shadow of mishap has 
ever befallen the ship ; there has been a perfect ^0// accord 
between the naval men and the civilians , all the appli- 
ances for carrying on the dilTercnt operations, liberally 
supplied at first, were renewed by the officers of the 
Hydrographic Department of the Admiralty with the 
utmost liberality and precision. 

Two events only have seriously affected the interests 
of the expedition, one, the sad death at sea of Dr. v. 
WiUeinoes-Suhm, one of the ablest of the naturalists on 
the civilian staff, the other the lecall of Capt Nares ; for 
although Capt Frank T. Thomson, who joined the 
Challenger from the Modesie^ did eveiy thing m his power 
to fill his place, Capt. Naies, fioiii Ins previous scientific 
training was so eminently fitted 10 lead such an expedi- 
tion that his withdrawal in the middle of it was severely 
felt. 

Leaving England on Saturday the 2i5t of December, 
1872, some rough weather was encountered as the Chal- 
lenger stood for the mouth of the Channel, and crossed 
the Bay of Biscay. 

i8;3 

On the 3Td_of January, 1873, paising Cape Rnca and 
tiM lovely heighu of Clnti^ she was quietly steaming 


up the Tagus, and came to anchoi off Lisbon Lisbon 
was kfi on the 12th, and a senes of dredgings and 
examinations of bottom temperatures wcic made off 
Cape St. Vincent in from 400 to 1,200 fathoms. Gibraltar 
was reached on the i8th, and left on the 26th. The 
weather was now pretty moderate, and there was a very 
fairly successful week's sounding, trawling, dredging, and 
taking temperatures between the Rock and Madeira, 
which lattci station was reached on the 3rd of February 
Some of the drcdgmvs made at this period appear to have 
been most successful, and a number of strange new forms 
of animal life were found, among these a fine new species 
of Venus^s Flower-basket {EuplecU’lln subtrea\ Fig. I, 
a Bryozoon {Naresta cyathus)^ (see figure, vol vii p 387) 
of singular beauty, which was dedicated to Cant. Narirs, 
some wondrous forms of Sea-Urchins and Lily-Stars, and 
specimens of a species of “ Clustered Sea-poly pc," since 
described by Dr. Kollikcr under the'name of Umoellulana 
thomsom^ an animal of great scientific interest 

But two days were spent at Madeira, and the Chal- 
lenger was off Tcncnfle early on the morning of the 
7th 'too early to attempt the ascent of the famous Peak, 
ana rather too early for natural history work, still col- 
lections, both geological and zoological, were made, a 
scries of dredgings were successfully tried between Tene- 
nffe and Palma, past Gomera and Hierro, and a great 
number of observations as to temperature were taken. In 
the matter of meteoiological observations we may men- 
tion that the officers of the Expedition seem to h.avc 
excelled ; the number of observations amounted during 
the first twelve months of the cruise to upwards of 50,000 
Very considerable depths were found off the Canary 
Islands, extending sometimes to upwards of 1,700 fathoms \ 
but the greatest depth found in this part of the Atlantic 
was one of 2,500 fathoms off Cape St. Vincent. 

At Tcnenffe the regular work of the Expedition 
may be said to have commenced. All the lime be- 
tween leaving home and arriving off the Canaries 
had been more or less devoted to getting the varied 
machinery into order, and in settling the diiection and 
scope of the parts the members of the civilian staff had to 
play , so at Santa Cruz the old journals were closed, and 
the numbering of the stations and the other entries were 
commenced afresh, with some alterations the result of 
additional experience. A section was now to be earned 
right across the Atlantic from Tcnenffe to Sombrero, the 
latter a little speck of an island north-west of Anguilla, 
and one of the group of Virgin Islands, themselves a 
portion of the West Indies. Sombrero was reached on 
the 15th of March, just a month from the time of leaving 
Santa Cruz, The distance between the two islands is 
about 2,700 miles, and along this line twenty- three sta- 
tions were selected, at which most careful observations 
were made as to depth, condition, and temperature of 
bottom. During one of these dredgings, ai d at a depth 
of 1,500 fathoms, several specimens of a magnificent 
sponge .belonging to the Hexactincllid^ were found at- 
tached to the branches of an Isis-like coral, and nestling 
among the fibres of the sponge were star-fishes, annelids, 
and Folyzoa Often during this cruise, when the weather 
was calm and hot, the Low-net was used on the surface. 
It would seem that the greater number 01 the pelapc 
forms retire during the heat of the day to t’le depth of a 
few fathoms, and come up m the cool of the evening and 
m the morning, and in some cases in the night. The 
larger phosphorescent animals were frequently abundant 
during the night round the ship and in its wake, while 
none would be taken during the day. One day (the 26th of 
February), the morning being bright and clear and the swell 
not heavy, the ship being some 1,600 miles from Sombrero, 
and in laL 23° 23* N , long 32° 56' W., the sounding-hne 
indicated a depth of 3,150 fathoms, and the bottom was 
found to consist of a perfectly smooth red clay, contaimng 
scarcely a trace of orgamc matter. This was the greatest 
depth as yet met with, and the material from tlie bottom 
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wai some thing quite novel to the explorera. At the mean 
maximum depth of some 2,200 fathoms the ooze was onh 
vast mass of the calcareous shells of foraminifera, but as 
the soundings got deeper the ooze began to assume a 
darker tint| and showed, on analysis, a continualljr de- 
creasing quantity of calcareous matter. Now m this red 
ooze almost no calcareous forms were to be met with, and 
it was of extreme hneness, remaining for a long time in 
suspension in water, and proving on analysis to be almost 
pure clay, a silicate of alumina and the sesquioxide of 
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iron, with a small quantity of manganese ; and at this 
depth there appeared to be an absence of animal life. 

Prof. Wyviile Thomson considers it as quite proved that 
all the materials for such deposits, wuh the exception of the 
Tcmaini of those animals which are now known to live at 
the bditom at almost all depths, are derived from the 
surface ; and considering the very* enormous extension of 
the calcareous ooze, it becomes important to know 
lomething of the minute forammifera that produce it. 
}n all seas, from the equator almost to the polar ice. the 
surface-water contains They are more abun- 


dant and of a larger size in warm seas , several varieties 
attaining a large size, and presenting marked varietal 
characters, are found in the intertropical area of the 
Atlantic. In the latitude of Kerguelen they are less 
numerous and smaller, while 'further south they are still 
more dwarfed, and only one variety, the typical Giodu 
emna buUotdes^ is represented. The living Giobij^eritue 
from the tow- net are singularly different in appearance 
from the dead shells we find at the bottom (Fig. 2). The 
shell is clear and transparent, and each of the pores 
which penetrate it is surrounded by a raised crest, the 
crest round adjacent pores coalescing into a roughly 
hexagonal network, so that the pore appears to lie at the 
bottom of a hexagonal pit. At each angle of this hex- 
agon the crest gives off a delicate flexible calcareous 
spine, which is sometimes four or five times the diameter 
of the shell m length. The spines radiate symmetrically 
from the direction of the centre of each chamber of the 
cell, and the sheaves of long transparent needles, cross- 
ing one another in different directions, have a very beau- 
tiful effect The smaller inner chambers of the shell arc 
entirely filled with an orange-yellow granular sarcode ; 
and the large terminal chamber usually contains only a 
small irregular mass, or two or three small masses run 
together, of the same yellow sarcode stuck against one 
side, the remainder of the chamber being empty. No 
definite arrangement, and no approach to structure, 'was 
observed in the sarcode , and no differentiation, with 
the exception of bright-yellow oil-globules, very much 
like those found in some of the Radiolanans, which are 
scattered apparently irregularly m the sarcode, and 
usually one very dehnite patch of a clearer appearance 
than the general mass coloured vividly with a carmine 
solution. The presence of scattered particles of bioplasm 
was indicated by minute spots here and there throughout 
the whole substance which received the dye. 

When the Mwing Globigi nna is examined under very 
favourable circumstances, that is to say, when it can be 
at once placed under a tolerably high power of the 
microscope in fresh still sea-water, the sarcodic contents 
I of the chambers may be seen to exude gradually through 
I the pores of the shell, and spread out until they form a kind 
I of flocculent fringe round the shell, filling up the spaces 
among the roots of the spines and nsing up a little way 
along their length This exteinal coating of sarcode is 
rendered very visible by the oil-globules, which arc oval, 
and filled with intensely-coloured secondary globules, and 
are drawn along by the sarcode^ and may be seen, with a 
little care, following its spreading or contracting move- 
ments At the same time an infinitely delicate sheath of 
sarcode containing minute transparent granules, but no 
Oil granules, rises on each of the spines to its extremity, 
and may be seen creeping up one side and down the 
other of the spine with the peculiar flowing movement with 
which we are so familiar in the pseudopodia of Gromta 
and of the Radiolarians. If the cell in which the Globt^ 
^ertna is floating receive a sudden shock, or if a drop ol 
some imtating fluid be added to the water, the whole 
mass of sarcode retreats into the shell with gieat rapidity, 

] drawing the oil-globules along with it, and the outbne of 
the surface of the shell and of the hair-like spines is left 
as sharp as before the exodus of the sarcode. 

There is still a good deal of obscurity about the nature 
1 of Orlmhna universa^ an organism which occurs in some 
j places in large proportion in the globigenna ooze. The 
I shell of Orhulinai^xg 3)15 spherical, usually about '5 mm, 

I in diameter, but it is found of all smaller sizes Tbe 
texture of the mature shell resembles closely that of Globu 
gertna^ but it differs in some important particulars. The 

J lores are markedly of two different sizes, the larger about 
bur times the area of the smaller. The larger pores are 
I the less numerous , they are scattered over the surface 
I of the shell without any appearance of regularity j the 
I smaller pores occupy the spaces between the larger. The 
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creiti between 'the porei are much less re^Iar in Or 6 u- 
Hm than thev are in GlcbigiHnaj and the spines, which 
are of mat length and extreme tenuitv, seem rather to 
arise abruptly from the top of scattered papillae than to 
marh the intersections of the crests. This origin of the 
■pines from the papilbe can be well seen with a rnoderate 

f lower on the periphery of the sphere. The spines are 
lollow and flexible ; they naturally radiate regularly from 
the direction of the centre of the sphere ; but in specimens 
which have been placed under the microscope with the 
greatest care, they are usually entangled together m 
twisted bundles They are so fragile that the weight of the 
shell itself, rolling about with the motion of the ship, 11 
usually sufficient to break off the whole of the spines and 
leave onW the papiUsc projecting from the surface in the 
course of a few minutes. In some examples, either those 
in process of development, or a senes showing a variety 
divergence from the ordinary type, the shell is very thin 
and almost perfectly smooth, with neither papillae nor 
spines, nor any visible structure except the two classes of 
pores, which are constant. 



Fib, 4 — Khabdoiphan, 

Thomas, was carefully washed and subjected by Mr. 
Buchanan to the action of weak acid ; ancl he found that 
there remained, after the carbonate of lime had been 
removed, about one per cenL of a reddish mud, con- 
siitmg of silica, alumina, and the red oxide of iron. This 
expenment has been frequently repeated with different 
samples of ‘ globigenna ooze/ and always with the 
result that a small proportion of a red sediment remains, 
which possesses all the characters of the * red clay.' 1 
do not for a moment contend that the material of the 
' red clny ' exists in the form of the silicate of alumina and 
the peroxide of iron in the shells of living Foraminifera 
and Pteropods, or in the hard parts of animals of other 
classes. That certain inorganic salts other than the salts 
of lime exist in all animal tissues, soft and hard in a cer- 
tain proportion, is undoubted ; and 1 hazard the specu- 
lation that dunng the decomposition of these tissues in 
contact with sea^water and the sundry matters which it 
holds in solution and suspension these salts may pass 
into the more stable compound of which the ' red clay ' 
is composed." 

On this voyage Mr. Buchanan found the remarkable 


The Coccoipheres and Rhabdosphercs^these are 
suggested to be minute algse forms— five on the siufacep 
and sink to the bottom after death. Many of them are 
extremely beautiful, as wUl be seen from Figs. 4 and 5, 
remsenting two forms first discovered by Mr. Murray. 

Taking the section from TcnerlfTe to Sombrero, first of 
all some 80 miles of volcanic mud and sand were passed ; 
then some 350 miles of globigenna ooze ; next about 
1,050 miles of red clay ; Uien again a rising ground for 
some 330 miles of globigenna oozc^ a valley of 850 of red 
clay ; and nearing land some 40 miles of the globigerina 
ooze. Intermediate between the red cliy and the globi- 
genna ooze, a grey ooze was met with, partaking of the cha- 
racters of both, and evidently a transitional stage. There 
seems to be no room," writes Prof, Wyville Thomson, *Meft 
for doubt that the red clay is essentirily the insoluble resi- 
due, the asA, as it were, of the calcareous organisms which 
form the * globigerina ooze,' after the calcareous matter has 
been by some means removed. An ordinary mixture of 
calcareous Foraminifera with the shells of Pteropods, 
forming a fair sample of * globigerina ooze ' from near St. 
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and unexpected result that the water has virtually the 
same specific gravity from the bottom 10 within 500 
fathoms of the surface. From 500 fathoms the specific 
gravity rapidly nses till it usually attains its maximum at 
the surface. Nineteen dredgings were taken, and these 
yielded a large supply of animal forms. It is unfortunate 
that in the deepest haul of all, 3, 1 50 fathoms, no Lving 
thing was brought up higher in the scale than a fora- 
minifer ; but this may be attributed to the nature of the 
bottom, an opinion borne out by the abundance, a|, 
scarcely a less depth, and on a bottom differing only m 
being somewhat less uniform, and containing sand-grains 
and a few shells of foraminifera, of tubs building annelids 
of a very common shallow water t)pc. The Crustacea 
do not appear to suffer from the peculiarity of the circum- 
stances under which they live, either in development or 
in colour. The singular fact of the suppression of the 
eyes in certain cases is already well known. The 
Echinoderms and sponges which enter so largely into 
the fauna of the zone ending at i,coo fathoms are not 
abundant at extreme depths. 

The Chilllenger next anchored off the harbour of Char- 
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lotto Amalia, at Sl Thomu, where a pleaiant week was 
spent, and on the ajth of March she proceeded on her way 
to the Bermudas. On Monday the 36th, bein^ then in lat. 
I9®4i' N.,long. W., and nearly ninety miles north of 
St Thomas, a sounding was made in the great depth of 
3,9 JO fathoms, and a df^ge was let down to see if it would 
prove serviceable ; heavmg-in commenced at i 30, and 
the dredge came up at 5 P m with a considerable quan- 
tity of i^dish-grey ooze. No animals were detected 
except a few small foraminifera with calcareous tests, 
and some considerably larger of the arenaceous type. 

On-the 4th of April she made her way through tne intri- 
cate and dangerous “narrows between the coral reefs, and 
by the evening was at anchor at Grassy Bay, Bermudas. A 
fortnight was spent at these Islands. Their geological 
structure was most carefully studied, and when the narra- 
tive of the cruise is published we may expect very valu- 
able information as to the formation of the various forms 


of limestone to be found on these islands. The principal 
islands are weU wooded, but the great preponderance of 
the Bermudian Cedar (yfimperus birmudiand) gives a 
gloomy character to the woods, which in the annexed 
woodcut is somewhat relieved by the presence of some 
palm trees (Fig. 6). The Admiral’s official residence, 
Clarence Hill, is situated on an inclosed little bay caJled 
Clarence Cove The garden was rich with a luxuriant 
tropical vegetation of which the group of papau trees, 
Carica papaya (Fig 7), will give some idea. 

There is only one kind of rock in Bermudas The 
islands consist from end to end of a white granular lime- 
stone, here and there becoming grey or slightly pink, 
usually soft and in some places Triable, so that it can be 
broken down with the ferrule of an umbrella ; but in some 
places, as on the shore at Hungry Bay, at Painter’s Vale, 
and along the ridge between Harrington Sound and 
Castle Harbour, it is very hard and compact, almost crys- 
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talline, and capable of taking a fair polish. This hard 
Limestone is called on' the islands the “ base,rock,’' and is 
supposed to be older than the softer varieties and to lie 
under them, which is certainly not always the case. It 
makes an excellent building stone, and is quarried in 
various places by the engineers for military works 
(Fig. 8). The softer limestones are inoie frequently 
use 3 for ordinary buildinp. The stone is cut out of the 
quarry in rectangular blocks by means of a peculiarly 
constructed saw, and the blocks, at first soft, harden 
rapidly, like some of the white limestones of the Paris 
b^D, on being exposed to the air. 

Inunense masses of fine coral sand surround the shores, 
being washed in by the sea. It is then caught at certain 
exposed points by the prevailing winds, and blown into 
eand-hilli often forty to fifty feet in height. Sometimes 
theie land-mosses forni regular sand-^ciers- One of 
tEitae was found at Elbow Bay on the southem shoro of 


the main island. The sand has cntiiely Riled up a valley 
and IS steadily progressing inland in a stream some five 
and twenty f^ect. It ha<;, as will be seen in the wood- 
cut (Fij^. 9), partially overwhelmed a garden, and u 
still Roving slowly on When the photograph from which 
the woodcut is copied was being taken, the owner of the 
garden was standing with his hands in his pockets, as is 
too much the habit of his race, contemplating the approach 
of the inexorable intruder. He had, as will be seen, made 
some attempt to stay its .progress, by planting a bne of 
oleanders and small cedars along the top of the slope, 
but this had been in vain. 

The botanists of the exp^ition paid a good deal of 
attention to the flora of the island, and we may expect a 
lot of new forms among the minute algae found in the 
so-called freshwater ponds or lakes. 

Bermudas was left on the 20th of April, and a section 
was earned out from the islandi towards Sandy Hook, 
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and then louth and west of Little George Bank and into 
Halifax an the 9th of May, In this run several soundings 
were taken at depths of from 2,600 to 2,800 fathoms. The 
bottom yielded chiefly grey ooze, and the course of the 
Gulf Stream was crossed. Staying a week at Halifax to 
recruit, the next section was made in almost a straight 
line from Halifax to Bermudas, which was reached on the 
30th of May, nine important stations having been selected 
and examined on the way. A short time was passed at 
Bermudas, and the next section it was determined to 
make was one between lat. 35° and 40" to the Azores. 
Leaving Bermudas on the 12th of June the ChalUn^eryt^^ 
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oflT Fayal on the 1 st of July, having successfully made obser- 
vations at seven teen stations m route. A small-pox epi- 
demic having broken out at Fayal^ It was not deemed 
prudent to land San Miguel was visited, and the stnits 
between it and Santa Maria were explored, and the 
Challenger on the 10th stood for Fauchal, reaching it 
on the 15th, having been now more than a month 
at sea Having made two sections right across the 
Atlantic, all looked to enjoying a few days on land, but 
it was not to be so, for most unluckily a rather severe epi- 
demic of small-pox had broken out at Madeira also shortly 
before, and Capt. Nares did not think it prudent to give 
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leave ; accordingly on the 18th of July they commenced to 
Diake a section sdong the West Coast of Africa. It was the 
rainy season ; each day would bring them nearer to the 
equator,, and it was scarcely possible to look forward to 
other tJton disagreeable times. On the 19th they were 
off Palma Island, one of the Canaries ; then thev bore 
down om S. Antonio, one of the Cape Verd islands, and 
were at SL Vincent on the 27th of Jul^. 

The botany of this island, so noted in the old gazetteers 
ibr its wood, water, wild goats, turlles, and saltpetre, was 
careAiUy explored. As seen from the sea, the rocks pre- 
sented a singular appearance, owing to the presence of a 


thick incrustation at water-mark ot masses of calcareous 
olgse, which cither follow the forms of the rocks or occur 
in rounded masses, tbeir delicate tints of white, light 
pink, or cream colour considerably heightening the effect, 
these incrustations are l^requently bored by Ltthodomus 
camitgerus and other molluscs, and small sponges and 
Folyzoa occupy the cavities between them and the rocks. 

Leaving the Cape Verd Islands, on the 13th of August 
they were off the Biisagos Islands, and found ^tom at 
a depth of 2,575 fathoms. Continuing to cn|j|e along 
the coast, on the 14th they, were west of the Loss Istands ; 
on the J5th they passed Sierra Leone; on the iptb they 
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were off Cape Mesnrado, itlU in deptba of 2,500 fathoms ; 
and on the aist they had run ai far alon^ the Western 
Coast of Africa as they intended, being then off Cape 
Palmu, and the Challen^cr^s course was shaped for St 
Paul's Rocks These rocks he about north of the 
equator, and in longitude 29" 15' W,, being about mid- 
way between the South American and African coasts 
Aluough rising to a height of some 50 to 60 feet above 
the sea-levcl, yet they are mere rocks, not more than a 
quarter of a mile long The sea deepens quickly in the 
vicinity of the rocks to depths of from i,soo to 2,200 
fathoms. The wash of the waves is such that even 
sea-weeds cannot retain their positions on the rocks 
Proceeding still in a south-west direction, the little 
group of islands called Fernando Norocha was reached 
on the 1st of September, and some days weie spent 
exploring it, The group consists of a principal island about 
four miles long by three and a half broad, and 5e\eral 


smaller ones ; it is situated in the Atlantic, in about lat. 
3" 58' S., long 32® 22' W., and about 200 miles from the 
nearest point of the American coast, The islands appear 
to be of volcanic origin , the peak on the northern side 
of the principal island rises to a height of 1,000 feet ; 
it IS a mass of bare rock, the summit of which is 
quite inaccessible. The clitTs arc chiefly composed of 
columnar basalt The sca-depth in the neighbourhood 
IS from 1,000 to 2 ,ckx) fathoms. Trees abound on the 
higher parts of the island, and wondrous creepers cluster 
together in the branches of the trees. A species of 
Cercus was found by Mr. Mosely on the cliffs Only one 
grass {Oplismentis coionus) was found on the mam island, 
but although shady, moist places occur about bt Michael's 
Mount, neither on this nor on the main island were any 
ferns, mosses, or hepatic x* found, and lichens were very 
scarce. Among the principal cultivated fruits arc bananas 
and melons, the latter being very plentiful, and ot a 
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peculiarly due flavour. Sugar-cane, cassava, maize, sweet 

I iotatoes, were grown in large quantities. The species of 
and animals on the island arc not numerous, but indi- 
viduals of several of them art most abundant ; two spe- 
cies of lizards are recorded from the islands, one bemg 
peculiar to the group. 

On the 4th of September the Challenger was some 90 
miles south of Cape St. Roque, in 2,275 fathoms, with 
globigerfna ooze. On the 8th she w^^ off Parahyba, in 
2,0(0 fathoms, with mud. On the 9th the sounding gave 
a depth of only 500 fathoms off Cape San Agostinho. 
The depth Increased off Macayo (September 11) ta 1,715 
fathonu, diminishing off the mouth of the Kver San 
Frandsco to 1,200 fathoms, and as the coast at this spot 
was approached to yco fathoms. On the 14th the Ckal- 
imgerm^% at Bahia, and stopping there a short time she 
l^OMccd for a section across the Atlantic front Bahia to 
<the Cape of Good Hope. Owing to unfavourable winds 


and other causes, the little Island of Tiinidad, an ibland 
whose vegetation was then totally unknown, had to be 
assed by, and the ship's course was directed to the litLlc- 
nown islands of Tristan d'Acunha, and on the i8th of 
October she was anchored on the north side of the large 
island which gives its name to the group. This island 
rises in a ruge of almost perpendicular cliffs of black 
volcanic ro^, in appearance somewhat similar to that 
exposed in section on the Grande Curral,in Madeira At 
their base are dibrts slopes, and a narrow strip of low 
shore-land, on a portion of which lies the settlement 
Unfortunately, before much even of these slopes could be 
explored by the landing party, a sudden squall came on , 
the recall was hoisted from the ship, and they had to 
leave after a visit of only six hours Grasses, sedges, 
mosses, and ferns were found growing on the cliffs, and 
hcpaticae so abounded as to cover the earth with quite a 
green sheet ; occnsional patches of Phylica arborea were 
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seen. This tree, belonging to the family Rbunnaeeflep is 
peculiar to these islands and to Amsterdam Island, in 
the South Indian Ocean. Lomarta alpina^ when found 
in stony places, bore fertile fronds, while chose growing in 
rich vegetable mould were barren. Some of our common 
weeds were finding themselves at home, such as the sow- 
thistle, That lovely little cinchonaceous plant, N^tera 
^pressaj was very abundant Growing round the island 
was a belt of that gigantic sea-weed, Macrocystis Pynfera^ 
which abounds in the southern temperate zone. Single 
plants often grow to a length of 200 feet, and it is said 
that they sometimes are met with from 700 to i.ooo feet 
in length, forming cable-like masses nearly as thick as a 
man's body. There was no time to explore the high pla- 
teau ; but one interesting observation was made, indi- 
cating the presence of snow on the hills, tor while the 
temperature of the fresh- water ponds at the sea-levcl gave 
a result of 54*^ F , that of the streams running down the 
cliffs was but 50^^ F 

They had an opportunity of visiting the two other islands 
of this group, Inaccessible Island, about twenty-three miles 
W. by S of Tnstan d'Acunha, and Nightingale Island, 
about twelve miles from Inaccessible Island. On this latter 


two GermoDi were found, who hod succeeded in culdvatliig 
the gmnd in the neighbourhood of their dwelling. On 
both islands Phylica arbor^a was found, ‘and the trees 
were covered with fuUy-devi6loped green fruits A tussock 
grass, apparently very close to Dactylts caspitosa^ of the 
F alklands, grew in immense, almost impenetrable masKi 
on Nighungale Island, amid these countless penguins 
bad established themselves. It was but with the greatest 
difficulty that a passage could be forced through luch a 
thicket, the grass being too high to allow of the planning 
of any de^nite track, and the screaming and biting of the 
penguins was the reverse of agreeable. This island is 
never visited except during the sealing season, and is not 
over one square mile in extent, a veritable speck in the 
ocean. 

The ship's head was now turned for Simon's Bay. Five 
stations between these points were selected for observa- 
tion. The depth vaned on this line from 2,100 to 2,650 
fathoms, the bottom yielding red mud at the greater, and 
grey mud at the lesser depths. The zSth of October saw 
the ChMen^r at anchor off Capetown. 

Simonas Bay was left about the 14th of December, six 
I weeks having been spent in recruiting and rehtiing. Even 
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in the comparatively wcll-worked-out di&tnct of Capetown ^ 
new discovenes were made, of which by far the most Im- | 
portant was Mr. Moseley's discovery of ihc tracheal system 
in Fertpatus eapensis^ an account of which has been pub- 
lished in a late volume of the Philosophical Ttafisaclions. 
This tracheal system, though conspicuous in the fresh con- 
dition, becomes scarcely visible when the animal has been ' 
some time in spint, and tbc air has been thus removed, 
hence the failure of Grube, Saenger, and others to see it. 
The first soundings during the southern course were taken 
in the region of the Agulhas Current on the i7tb and 18th 
of December. These soundings would have been naturally 
logged " greenish sand," but on examination were found 
to imniist almost without exception of the casts of fbr- 
aminifora in one of the complex silicates of alumina^ iron 
and potash, probably some form of glauconite ; this kind of 
bottom had been met with once or twice, but is evidently 
qu’te exceptional. Going still south, Marion Island was 
vis.ted for a few hours and a considerable collection of 
pUnts, including nine flowering species, was made. Dredg- 
ing near the island give a large number of species, many 
representing northern types, but with a mixture of southern 
forms. On the 30th or December, being then between 


Prince Edward’s UUnd and the Croz^ts, the dredge was 
let down to a depth of 1,600 fathoms, and a vast number 
of species belonging to the well-known genera EupUctella^ 
Hyalonema^ Umbellulana^ Pourtalesia, as well as two new 
genera of stalked crinoids, several quite new spatangoidi, 
and several remarkable Crustacea were taken. 

,1874 

The new year opened with a storm, and they could not 
land on Possession Island, on account of the wealhbr ; 
though a dredging In a 10 and another in kq Csthqms 
about eighteen mUes to 5.W- of the island sfore foide 
with satisfactory results. On the 7th of January KergUclen 
Island was reached, and the Challenger remained there 
till the 1st of February. During that time Dr, v. Willeno8i.- 
Suhm was chiefly occupied in workii^ out the land fauna, 
Mr, Moseley collected the plants, Mr. Buchanan attended to 
the geological features, while Prof, Wyville Thomson and 
Mr. Murray dredB[ed in the shallow waters round the istajidi 
With the steam-^nnace. Many observations were madCi 
some on the development of the Echinoderms, and great 
I collections were stored away. On one occasion the trawl 
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net came up nearly filled with some lae^e cup sponges, pro- 
bably belonging 10 the sane species as was dredged up by 
Sir James C]ai*keRoss many ^ars ago near the Ice-barner. 
On the and of February theyVere 14,0 miles south of Ker- 
guelen, and on the 6ih they reached Corinthian Bay in Yong 
Island, and had made all arrangements for examining it, 
when a sudden change of weather obliged theip to put to 
sea, though one or two of the party had succeeded in spend- 
ing an hour or two on shore The most southerly station 
made was on the 14th of February in lat. 65° 43' S , long 
79” 49* E , when the trawl brought up from a depth ol 1,675 
fathoms a considerable number of animals Dredging so 
near the Antarctic circle was, however, not only a severe 
but a somewhat critical operation, the temperature of the 
work-rooms for days averaged seven or eight degrees below 
freezing point, the ship was surrounded by icebergs, and 
snow-storms from the south-east were constantly blowing 
against her. 

On the 23rd of February the wind had risen to a whole 


I gale, the thermometer fell to 2 1® F , the snow drove in a dry 
I blinding cloud of exquisite star-like crystals, whirK burned 
the skin as if they had been red hot, and none were sorry 
to turn northwards This was a period of sore anxiety to 
I all in charge ; still observations on temperature were 
carried on, the specific gravity of the water was taken 
daily by Mr Buchanan, and some interesting observations 
were also made on sea-water ice. The soundings and 
I dredgings, while they were among the ice in 1,675 *.975 

i fathoms, gave evidence of a very distinct deposit of yel- 
> lowi^h clay, with pebbles and small stones, and a qon- 
j siderable admixture of Diatoms, Radiolanans, &c., the 
I former doubtless being a deposit from the melting ice- 
I bergs. Soundings were made on the 26th of February, 
and 3rd and 7th of March la 1,800 fathoms, when some 
very remarkable large-sized star-fishes were met with 
On the 13th of March, at a depth of 2,600 fathoms, wiih 
a bottom temperature of 0° 2 C Holnthuride were abun- 
dant, as well as many other animal forms 



Melbourne was reached on the 17th of March, and some 
weeks were pleasantly spent, which were all the more re- 
freshing aAer the hardships of the tour to the Antarctic 
circle. Next Sydney was visited, and here everything was 
done by the inhabitants to welcome the members of the Ex- 
pedition that could be done, and there is no doubt that the 
memory of their visits to our Australian Possessions will 
linger among the pleasant ones that they will indulge in 
for years. A very careful survey of that portion ot the 
Pacific Ocean that intervenes between the coasts of 
Australia and New Zealand was required for electric tele- 
CTaph purposes, and the soundings made by the CA/t/- 
lernc^r gave every reason to expect that it would not be 
long ere New Zealand would be in telegraphic connection 
with Europe — as indeed ic now li. Until the end of June 
the CkaiUnger was engaged on this work, but on the 6th 
of July, 1874, "he set out once more on an ocea^n cruise 
Leaving Wellington on the 7th she proceeded under 
■ad along the east coast ot New Zealand On the 
ipth they were about forty miles to the east of East 
Cape, and continuing their course towards the Kermadec 
llUDdiy 01) the 14th ihc^ were off Raoul IilandL The 


specimens brought up from a depth of 600 fathoms were 
just such as one would have expected to find in a similar 
depth off the coast of Portugal, On the evening of the 19th 
they arrived at Tongatabu, one of the Friendly Islands. 
T wo days were spent in visi ting different parts of the island, 
and a few hauls of the dredge were made in shallow 
water off the coast They next made a straight course for 
Matuku Island, the most southerly of the Fijis, where, 
on the 24ih, a party of surveyors and naturalists landed ; 
some others explored the sea along the coast, trawling 
in some i to 300 fathoms, and procuring, among other 
fine things, specimen of the Pearly Nautilus {^Nautilus 
pompiliu\)^ which was kept alive in a tub of salt water 
for some time so as to watch its movements. Kandavu 
was reached on the 25th, Levuka was visited on the 28th, 
and the ship returned to Kandavu on the 3rd of August, 
to remain for a week. The natural history of the coral 
reefs surrounding the Fi|is was examined by ihe civilian 
■taff, who received every assistance possible from Mr. 
Layard, H.M. Consul. Between New Zealand and the 
Fiji group only two soundings had been taken to a greater 
than 1,000 Cathomi , one off Cape Tummgain, New 
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Zealand, gave a bottom of grey ooze at 1,100 fathoms 
and the other, midway between the Kermadecs and 
Friendly Islands, gave red clay at a bottom of 2,900 
fathomi ; the other dredgings and soundings were in 
depths of from 3 to 600 fathoms, and many of the 
former yielded an abundance of animal life. 

On the 10th of August the ChalUn^er left for Api, one 
of the least known of the New Hebrides, pnd on the 
i8ih anchored off the island. Capt. Nares had given a 
passage from Fiji to eleven men of Api, and two or three 
of the oflictrs, with an armed party of marines, took the 
returned labourers on shore. The natives appeared 
^ somewhat misirustful, and were armed with dubs, speirs, 
and bows with sheaves of poisoned arrows ; so that it | 
was not thought prudent to go into the forest. The 
natives were almost entirely baked, and were of rather a 
savage and forbidding aspect. From Api the ChalUn^n^s 
course was to the north- westward, cowards^ Raine Island, 
which IS in a bieach of the great barrier reef not far 
from the eniraiice to Torres Straus. A sounding on the 
19th, iniat 16^47^ S, long 165® 20' E , at a depth of 
2,650 fathoms, with a bottom of red clay, gave a bottom 
umfierature of i°7 C (35 1') A serial temperature 
sounding was taken to the depth of 1,500 fathoms, and it 
was found that the minimum temperature (t“7 C) was 
reached at a depth of 1,300, and that consequently a 
stratum of water at that uniiorm lemperaiurc extended 
from that depth to the bottom. 

Serial temperatures were taken on the 21st, 24th, 25th, 
27tb, and 28ih of Auguiit, in 2,325, 2,450, 2,440, 2,275, and 
1,700 fathoms respectively, and in each case the mini- 
mum temperature of J°7 C, extended in a uniform layer, 
averaging 7,000 feet in thickness, from the depth of 1,300 
fathoms to the bottom. The area over which this tern 
pcraiure existed has been called the Melanesian Sea," 
and it is evident that there is no free communication 
between it and the outer ocean to a greater depth than 
1,300 fathoms, the CDLUclmg bamer being complete up 
to that point. The animals procured in this sea were few 
in number, but sufficient to snow that the existence of a 
fauna js not unpossible in the siill bottom-water of such 
an inclosed area, though, as in the Mediterranean, such 
conditions do nor appear to favour life 

On the 31st Raiue's Island was visited, and found to be 
just as described by Jukes , a collection of ilie birds breed- 
ing there was made, and the next day, the ist of September, 
the ship was at Cape York Proceeding thence acioss the 
Arafura Sea to the Aru Islands ; Dobbo, a town on the 
island cf Wamma, was reached on the 16th After a 
few days spent in shooting some birds of Paradise aid 
getting an idea of the natural history of the place, they 
proceeded to Doulan, the principal village in the Kd 
group, Lhcnce to the IsUndof Banda, where they remained 
a few days, and thence to Amboina, which was reached 
on the 4th of October. In some of the dredgings be- 
tween Kd and Amboina a wonderful assemblage of forms 
were, met with, not only new Pencacnnoid forms, but 
many^cw vitreous sponges — Echinodcrms, Crustacea, 
&C. lKh)ni Amboina they went to Temate, and thence 
acroAi the Molucca Passage into the Celebes Sea, by the 
passage between Bejaren Island and the north-east 
point of Celebes. Crossing the Celebes Sea, Zamboanga 
was reached on the 23rd ; and the Sulu Sea on the 
26th. Capt. Chimmo's observations on this basin-sea 
were confirmed. Ilo-llo was visited on the 28tb, and 
proceeding by the eabtern passage round Mindoro, Manila 
was made on the 4th of November, and after a bhort 
stay at the Philippines, Hong-Kong was made head-quar- 
ters for a time. During the CkalUngtr^s stay here Capt, 
Nares received a telegram offenng him the command of 
the Arctic Eimdiiion. This was a great blow to all of 
the party. Though sorry to part with one who had 50 
far brought the expedition succeififully on its way, the 
iitipuitance was fully it cognised of having a man of his 


character and expencnce in command of the North Pole 
Expeditioa. CspL^homson, who was already on the 
China Station in command o\ the took Capt^ 

Nares's place. # 

1875 

Hong- l^ng was left on the6ihonanuary,with the inten- 
tion of sailing to the region of the Ecfuator, then making a 
senes of stations parallel (pit, for a distance of some 2 000 
miles, and eventually going north to Japan. Proceed- 
ing to the middle of the China Sea, a senes of tempera- 
ture soundings were taken, the temperature at the bottom 
of 1,200 faihoms being 36“ F. This is accounted for by 
Chimmo's statement that the China Sea is cut off, by a 
barrier rising 10 a height of 800 to 900 fathoms below the 
surface of the water, from communication with the waters 
of the Antarctic Ocean. Passing along the west cOaic of 
Luzon, the entered the Panay Sea, where further 

observations were made ; visiting Zebu, the first known 
locality for the*' Venus Flower- basket,” where some fine spe- 
cimens of ihis sponge were obt.Lincd in the dredge. Next 
ihe ship made for the litile island of Cainaginn— between 
Mindanao and Bohol — to inspect the active volcano there on 
This volcano was ubhered imo existence 011 the tst of May, 
1871, and pic'.enied at the time of the ChalUnger's visit ihe 
appearance of an irregular cone of 1,950 ftet in height , 
ii5 base was gradually extending, and had covered the 
town of Catarman From Cdmaguin the ChalUtt^tr went 
along the west coast ot Mindanao to Zamboanga, which was 
(for the second lime) reached in the last week of January 
(29ih) A Utile party of sportsmen were sent off to camp 
out in the forest within riaing distance of the ship ; visiii 
were paid to them frt m time to lime, and they thoroughly 
enjoyed iheir brief sojourn in the heart of a most exquibue 
little bit of tropical scenery, and surrounded by multitudes 
of monkeys, galeopithcci, and many more of the strange 
denizens of such woods. Thus was a pleasant week spent, 
and with some ru|;ret^ Zamboanga was left on the 81I1 of 
February The lullowing day was spent in the strait 

a en Mindanao and Basilan. I'he view of both islands 
pc strait was extremely beautiful from the luxuriance 
^egetat.on which filled up the gullies and mantled 
[very basalt ridge and peak up to ihcir very summits. 
On the 9th the party were off Cape Sarangan and in view of 
Balat, the finest of the Sarangani Islands, with a fine 
volcanic cone ihickly wooded to the top On the lolh 
they had a very successful haul of the dredge off the 
JbUnd of Tuiur, m 500 fathoms, getting many specimens 
of three or /our species of Pentaennus, with stems two or 
three feet high About this time the wind felt very lighc 
and uncertain, and a strong current was betiing them 
down towards the coast of New Guinea. The coal supply 
was running shoit, and was required for dredging and 
sounding up to Japan, the nearest place for a fresh 
supply ; so Capt. Thomson determined to make for Hum- 
buldt Bay On the 2(bt of February, still drifting south- 
wards, they were opposite the della of the great nver 
Ambcrnuli, which rises in the Charles- Louis Mountains, 
a splendid range in the interior of New Guinea, upwards of 
16,000 feet high, and falls into the sea at Cape U*Urville, IQ 
ihe east uf the eni ranee of Gcelvink Day, N ight was fallmg 
on the 23rd as the Challenger cabt anchor just within the 
headlands of Point Caill6 and Pome Bonpland. Next 
morning, shortly afcti daybreak, the ship was surrounded 
by about eighty cauocs, each from 15 ieet 10 20 feet long, 
and with crews of from four to six men each, There 
were no women or children among them. ' The men were 
unusually good-looking for Melanriians, and wonder! ully 
picturesque \ they seemed on an average about 5 ft. 4 In. 
in height, features tolerably good, nose rather thick and 
fiat, eyes dark and good, expression agreeable, mouth 
large, and lips rather lull \ betel and chinam chewing had 
oeAtroyed their ueth and dyed their gums crimson, and 
their ear lobes wcie greatly lengthened by earrings, Thcif 
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«ftbe small flying lizard. Mr G. A. Carter's “Group of 
Rcd-de^r" (1405) ia not a^reat succels, but it will pro- 
bably look ^tter when executed m silver. There is much 
merit in Mr. W. Prehn's “ Paj||r bears " (1455), m which 
the artist has coloured the snouts and slightly washed rhe 
lirnbt-of the an imala with yellow to relieve the deadness 
of such a mass of white ; an excusable innovation in the 
preient instance. And last in order we coifte to two 
admirable models of “A Wild Boar" (1501), and “A 
Bear*' (150^), by Mr. Joseph Wdlf, whose reputation as a 
debneator of animal life with the brush is unrivalled^ but 
who has never till now turned his attention to modelling 
The attitude of the boar is excellent his face is devoid 
of any expression, although he has evidently pai taken of 
some vegetables whose remains lie at his feet, but withal 
there is no sign of enjoyment nr satisfaction It is other- 
wise with the bear, who has been devouring honey-comb, 
and who ii now licking his chops with an expression 
worthy of a gourmand, showing that the. good things of 
this life are by no means wasicd upon a gentleman of his 
appreciation. And with this we close our notice of 
animal life at the Academy, congratulating artists in 
general upon the increasing tendoucy to paint ihcir siib- 
jecis from nature instead of evolving them out of their 
own inner consciousness. ~ Two Natukalisis 
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IHE ETHNOLOGY OF THE PAPUANS OF 
MACLAY COAST, NEW GUINEA 

I N December 1873, when at Batavia, I received from 
the Russian traveller, Von Mikiuchu-Mdclay, reprints 
of two articles upon the East Coa&c of New Gumca and 
Its mhabitdnts, of which 1 made a short abstract for 
Nature (Feb. 26, 1874), during my voyage from Jara 10 
Atcbin. The following is the substance of one of two sup- 
plementary papers on the same subject/ which have been 
lately sent to me, by Dr. Maclay, from Johnre, on the 
Malay pembsula , winch, it would be imagined, should be 
all the more interesting, as much which is, 10 
hast, doubtful, has lately been published about^l 
Guinea and its natural productions 

Tbe former papers dealt with the individual chara< 
of the Pa(.uans, while in the present artxle the food, 
weapons, dress, dwellings, and daily hie ol this people 
will be treated of. 

The Food of the Papuan . — That of the inhabitants of 
Maclay Coast is principally of a non-animal nature, con- 
siiOng of fruits and vegetables, of which a lut is sub- 
joined m the order of their domestic importance 

The Cocoa-nut {munki). This plays a most important 
pait in the economy, as it is obtainable all the year round. 
The trees are seldom to be mtt with in the mountain 
Villages, but arc numerous on the shores of rhe neighbour- 
ing islands, though here they are con6ned to plantations 
around the houses A favourite dish which never fails 
at feasts is munkt la^ a kind of porridge made of the 
grated kcrntl of the nut steeped in the so called “milk,” 
Cvriouily enough, the preparauon of cocoa-nut oil is 
unknown. 

The Dioscorea (ajan) is much cultivated in the planta- 
tions, and 15 in condition for Jood from August till 
January. It is boiled in water, or when this is difficult of 
Carriage, roasted in ashes It forms the principal article 
of diet during the above-named months. 

The Coliocas a {hau) is the mam anicle of food from 
March to August. Like the ajtin, it is either boiled or 
baked. Pounded bp with grated roasted cocoa-nut, it is 
^ kind of cake, which is m great request at 
"leasts. The leaves of the plant are also eaten. 

The fruit of the Convolvulus {degar^ol), of which there 
are two varieties, one red, the odicr white, is principally 

* '* VlSBolrSlactw Bamatkuiif«n Ubflr die Fapuu dcr Mncliiy kiMe in 
Kw Otaintm," RepriBlad froB Ttja.ckr{Aw U..caviA 


in season in September and October, and is either stewed 
or baked. 

Although no less than eight or nine varieties of Banana 
{mo^a) were met wiih by Miklucho- Maclay, owing to us 
limited cuUivation, the fruit is a comparative rarity. The 
lower part of the stem and the roots of the young plants 
are also eaten 

On account of the rare occurrence of the Palm afford- 
ing it, sago {duam) is rather a dainty, seen only at feasts, 
than an anicIe ot daily diet 

Ihe Sugar-cane {den)^ which attains a magnificent 
growth in New Guinea— the edible portion being not in- 
ircquenlly fourteen feet high — is chewed with the greatest 
zest by men, women, and children, from October to 
February. 

The Bread-fruit {boh), thdugh not particularly sought 
after, is collected and eaten stewed or roasted. 

T he Orlan is the fruit of a tree which Dr Maclay had no 
opportunity of seeing This fruit is hung in great baskets 
upon the trees in the foiests From ihe pulp and the 
kernel of Ihe crushed seed there is derived by fermen- 
taiion an acid unpleasantly smelling sauce, which is con- 
sidered a great delicacy. 

The Cananuin commune {ken^ar) is collected in May, 
June, and July, dried, and its seed stored 

The fruii ol ihc PamiAHHi (Screw Pme) and Mangifera 
(mango) also occurs, but very sparingly, on Maclay Coist. 

Animal food is of but rare occurrence The following 
animals are, however, ihe most usual sources of food — 

The Pig — This, a descend.inc from the wild New 
(Guinea species, is bred in the villages. When young it 
IS stuped, but with age it becomes black. The ears arc 
erect, the inout sharp, and the legs long. Pigs are only 
killed on festal occasions, and then one^ suffices lor two 
or three villages. 

Dogs are kept by the Papuans principally for the sake 
of their desh, which, though of f^airly good flavour, is, 
nevertheless, somewhat dry 

The flesh of the Cuscus ^ {mad) is considered a gre^t 
dainty, alihuugh it has a strong smell 

Fowls, although ihey occur in the villages, are but sel- 
dom eaten ; and, as they exist in a semi-wild state, their 
eggs arc not often to be obtained. During a stay of fif- 
teen months Dr Maclay only saw two eggs in the various 
villages which he visited 

From the large lizards (Monitors) a while and tender 
meat is obtainable. 

All insects without exception, especially Kirge beetles, 
are eaten, eiihcr raw or cooked, by the Papuans 

As regards tibhcH, the lat^ger are caught in nets, while 
the smaller are killed by harpoon at night time 

Various molluscs and other shell fish are collected tm 
the coral reefs at low water by the womua and children 
of the villages. 

As the existence of salt is unknown here, the Papuans 
cook their food with a little sca-water — generally one- 
third to two-thirds fresh wattr— and the inhabitants of the 
hills never omit 10 take away with them a bamboo tilled 
with sca-water when they visit the coast. The Papuans 
ha>c, nevertheless, a substitute for salt, for they collect 
the tree-triinki which, after soaking for a while in the sea, 
are cast up at high tidej, dry and burn them, and thus 
procure therefrom a saltish tasting ash 

The maDufaciuie of intoxicating drinks is, moreover, 
not unknown among the Papuans. They take the stem, 
leaves, and especially the root, of a certain shrub called 
* keu” {Piper meihiAuumf) this they chew, and the 
resulting mass, ^ben sufficiently masticated, is spat out 
With as much spittle as possible into a cocoa-nut shell. 
A little water is added to this, and, after the dirty green- 
looking brew has been filtered through some grass, the 
filirate, which is very bitter and arumaiic, is drunk off. 
This liquor does not taste particularly good, as is proved by 

* A imkll marsiipul C( nfineJ ici New (iiiineo. 
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tbegrimncei of the natives as they drink ; very little, too, smooth and shaqi by lone polishing. HaCebeta have 
goes a long way, for a imall wine-glassful suffices, in half been seen by Maclay in the Archipelago Qf Content- 
an hour, to make a man unsteady upon his legs. Old ment/' which were made out, of a thick clani {Tnd/tcn^) 
people only are allowed to indulge, for it is strictly for- shell, instead of from stone?^ A portion of the stem of a 
bidden by custom to women and children. The Papuan tree, which has a branch passing off at an angle, lome- 
Jk^u appears to be identical with the of the Poly- what like the numeral 7, 15 hewn oF, and upon the branch, 

nesians, only these latrcr add more water, which has been cut oF short and shaven flat at the top, 

The cuts/nf is in every way more elaborate than among the stone is laid horizontally and bound fast with hanai 
the Polynesian aborigines, both as regards variety of or various kinds of tree-barks. Such an implement can 
difihea and the use of earthenware Though food is only be used to advantage by one accustomed to handle 
mostly prepared with sea water, the Papuans, neverthe- it , otherwise, either the stone is broken or nothing results, 
less, know how 10 roast flesh or fish, or bake it, eni^elaped The aborigines, however, can with their axe, having a 
in leaves, in the ashes As on acconni of the climate cutting edge of only two inches in breadth, fell a tree 
cooked food will not keep long, ihe Papuans cither roast trunk of twenty inches in diameter, or carve with the 
if jr in the case of the Collocasia and Dioscorea) on the same really hne figures upon a spear. Every village pos- 
morrow the remn.mt of that which is stewed to-day, or sesses a large axe or two having a cutting edge about 
vice vrrsd as is the case with fish, which is fried imme- three inches broad, and which is wielded with both arms, 
dmcely after it is caught, and stewed with vei^rtablcs while the ordinary axe of two inches edge is employed 
on the following day. Py ihis means the millions of with the right arm only The stone of the hatchets, a 
mildew spores and myrelia which in a few hours invade kind of agate, is confined ^o the mountain people, and is 
and pervade all food, whether roast or boiled, are arrested 
in development, and so rendered harmless The men 
help the women m the preparation of food , m fact, on 
festal occasions and on the entertainment of an honoured 
guest, this IS done entirely by the men alone On ordinary 
occasions the husband cooks for himself alone, and the 
wife for herself and the children apart The two sexes 
itejffr eat at the same health, or out of the same dish. 

The domestic utensils consist of earthenware pots of 
various sizes, and of wooden dishes. They are of the 
following varieties — 

Pots These are usually of the same shape ; 

being almost round, and Lending somewhat to a point at 
the bottom. They are made in a few coast villages and named pattern the bones of the cassowary and (but rarely) 
in the neighbouring islands, and, though gcneially pre- those of man are used, while those of pigs and of 
pared with great care, show but few ornamentations — dogs are employed for the latter form. The “ dongans " 
these consisting either of straight lines, rows of dots, or are used for cutting either raw or cooked fruit, and are 
small curves, evidently impressions of the nails Ihe generally carried on the arm, being supported by the arm- 
mountain people do not understand this manufiicture, | ring. 

and so must obtain their pots' either by present or by A. knife is made from the bamboo by removing the 
barter fibres at the edge of a fragment, so that only 

The wooden utensils (/r7i$/r) consist of large round or oval ^S^arp siliceous outer part is retained With this, 
plates and bowls, and seem very cleverly made, considering m^t and fruit and vegetables are cut up, while the dongnn 
that the only tools used in their consirurtion are either of is never used for cutting, but only for splitting and 
stone or of bone Thc) are finally smooth polished with piercing, 
fragments of shells, and a black dye is then rubbed in The weapons comprise — 

The “ tabir^' forms, with the weapons, the most important i The chadga^ a spear used for throwing, about 

posFCSSions and aniclcs of barter for the Papuans. 6 fi. 8 in in length, and made of a hard, heavy wood. It 

The shells of the cocoa-nut ( ^amba) are used as plates is the most dangerous and most universally used of the 
by the lower members of a family, as it is only for the Papuan weapons. 

father of the family or for a guest that food is served m 2. There is also a longer, but lighter, spear, the 
the large wooden bowU tipped with a sharpened piece of bamboo, which, 'after a 

A kind of fork {hasten) is used at meals, consisting of victim has been itiuck, breaks oF from the shaft and 
a pointed stick Thiee of these are sometimes tied remains in the wound. 

together, and are then generally earned m the hair, as 3 The aral is a bow, about two yards long, the string 
they also serve ihe purpose of head-scratchers, of which is made from bamboo. 

The kai is a kind of spoon made from a cocoa-nut or 4. The arrows, ara/-ge, are about one yard long, of 
mollusc shell ; while the sthiliupa is made from a flat which the tip is as much as a third or a quarter of the 
splinter of kangaroo or pig’s bone, and can be used either shaft in length, and is sometimes provided with barbs, 
as a knife or shallow spoon. 5. A most dangerous kind of arrov,^^&M by name, is 

A very important implement — the jaiur — is made of the same size as the preceding, but resembles the 
merely from a smooth shell, in which teeth arc cut with a sei’wnru in having a broad bamboo tip. For catching 
Slone. This is used to grate the albumen of the cocoa- fish there is yet another variety of arrow, the satan^ pro- 
nut, which IS usually only eaten in this form vided with four or five points, When fishing by corch- 

The implements and arms are as follow ' — If we look light, the Papuans use the jur^ a harpoon with numerous 
at,” says Maclay, "their buildings, their (canoes), tips of hardened wood, and furnished, m order that it may 

their utensils, and their weapons, and then cast our eyes not sink, with a bamboo shaft, 
upon the stone axe and some fragments of pebbles and The inhabitants of the neighbouring 
shells, we must perforce be struck 101th astonishment, if yam-Bomba, Griger, Ttara, dcc.^pos!eu in addiiion 
only at the great patience and skill displayed by these Urge shields, about a yard in diameter, made out of a 
saimgesl^ 1 be axe, which, though their chief implement, hard wood, and orntinenEed with carvings. Miklucho 
IB, no one will deny, a tool simple enough, consists of a Maclay’s coast neighbours had nothing of the kind. In 
hard, grey, green, or white stone, which has become some of the villages he saw long flat slicks, about a yard 


not found m superliuity Each adult is m posseiston of 
only one good axe, the lar^e ones being kept by their 
owners as things of the utmost value and rarity. 

Fragments of flints and of shells are used to put the 
finishing touches to work done in the rough with the 
stone axe, the shells being preferred to the flints, as being 
not so brittle. AU sorts of devices can be carved upon 
bamboo with shell fragments. The great combs of the 
Papuans and the bamboo boxes in which the lime for 
betel-chewing is kept, as well as their arrows, furnish 
instances of this art 

The dongan is a pointed or flatly split bone, having the 
shape either of a dagger or of a chisel. For the first- 
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and a half In lengklii tvhich must be wielded, much like 
the large andeat swords, with two hands.^ 

Slitig-ttoaes are also In use In time of war. The prin- 
cipal weapon of warfare, howeVer, is the above-mentioned 
cAodffa, wWh is dangerous up to a range of from thirty-hve 
to forty paces . The arrows can scarcely be considered dan^ 
gerous above fifty paces range, because they are too light. 
In war time, and in hog-hunting, the tips of the spears 
and arrows are rubbed with a red earth, but the Papuans 
in this neighbourhood do not poison their arrows. 

Regarding the dress and ornaments of the Papuans 
the sole artide of clothing of the men is the mal, a kind 
of cloth prepared from the bark of trees, having a length 
of more than three yards and a breadth of about a quar- 
ter of a yard. This article of dress is manufactured in a 
way similar to that of the tapas of the Polynesians ; the 
outer layer of bark is detached, and then beaten with a 
piece of wood upon a stnnc until it becomes soft and 
supple, after which it is dyed with a red earth. It is 
worn thus : one end having been held fast on the belly, 
at the navel, the cloth is passi^d between the legs, and I 
then earned several times round the waist, the end being 
finally tied with the first end in a knot at the back, As | 
much traction is exercised upon the part which is pushed 
between the legs, the anterior end comes to hang down in 
front. The corresponding dress of the females, also 
called mal, consists of fringes about half a yard long, 
fastened to a girdle, which hangs down in thick clus- 
ters as far as the knees, and does not embarrass the 
movements of the body. This garment is generally dyed 
In black and red horizontal stripes In some villages the 
of the girls up to the time of marriage consists of a 
girdle, to which two bunches of dyed bast are attached, 
one hanging down in front, the other over the middle ol 
the buttocks ; and when they sit down they carefully 
pull the hinder and longer bunch between the legs, These 
young ladies also carry on either side of their buttocks ornn- 
ments of shells and colouied fruit-stones. Besides the //m/, 
the Papuans possess long and broad pieces ot cloth, simi- 
larly piepared, which they wear over the shoulders n^lfc e 
night and early morning, as a protection against coj^K 

The ever- constant companions of the Papuan ar^^s 
jambi and his gun. The former is a small bag carried 
round the neck, containing tobacco and various small 
articles ; while in the latier, which is larger, and is slung 
over Che left shoulder, he carries a box of quicklime for 
bctel-chewing, his jurur^ sthiiiupa^ and shells, and 
bamboo boxes containing red and black dyes, and other 
necessaries. These bags are woven out nt variously 
coloured threads, and ornamented with shells. 

The mtii carry on the upper arm, above the biceps, 
bracelets called artfully woven out of bark or grass, 

and ornamented with shells Stuck m such a ring the 
doH^an IS earned. Similar rings, or “ bangles'^ — samba- 
ja^^M—are worn above the calves A highly prized orna- 
ment, worn hanging from the neck over the breast, is the 
buVra^ wild boaPs tusk. 

The men also wear broad earrings of turtle-shell or of 
wood, or in default of these, pieces of bamboo, longish 
ttoncs, or flowers. The women have two kinds of ear- 
lion. From either ear-lobe hangs one or several rings ; 
or fiwm the upper edge of one ear there passes a cord 
across the forehead to the corresponding part of the other 
' ear. while from either extremity of the cord a bundle of 
white dogs' teeth hangs down on the side of the neck 
The women also have two bags — nangeU-giin — which are 
much larger than thpse of the men, and are earned on the 
back, slung by a bai^ round the forehead. In one of these 
fruit Is brought dailv from the plantations into the Villages, 
while ill the other the newborn children, or else young pet 
pigs or puppies, are carried. J. C. Gai,ton 

(TV he continued,) 
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THE MCrSEl/M OF COMPARATIVE ZOOLOGY, 
CAMBRIDGE, US,A^ 

T he Report of the Museum of 'Comparative Zoology 
for the past year, which has just reached this 
country, is of gre.it interest, as it gives us an account of the 
way in which the supporters of thia noble Instiiution have 
endeavoured to meet the blow it suffered by the premature 
death of its founder. The Penikcse School of Natural 
History succumbed, we know, after a faint struggle, but it 
docs not at all appear that the Museum of Comparative 
Zoology is likely to follow its cKaniple. A fund of 260,600 
dollars has been raised by public subscription, as a 
memorial to Aeassiz, which is to be devoted to the com- 
pletion and endowment of the Museum, and the State of 
Maisachusctts has granted a further sum of 50,000 
dollars to the like object As more than the amount, 
stated to be necessary for the purpose has thus been 
received we trust tliere can be no doubt that the desired 
object will be attained, and the building finished and us 
si iff endowed according to the plans formed by the late 
Professor Agassi/ 

The genci al work of the assistants in the Museum of 
Comparative Zoology dining the past year, has we are told, 
as usual consistedmamly 111 preparing materials for exhibi- 
tion, and packing the duplicate collections for exchange ” 
The late Professor Agassi? aCLuiuulaied, as is well known, 
enormous masses of specimens of every cUs^ m alcohol. 
But the present Report says . — 

“ The great difficulty of preserving alcoholic collections, 
the unpleasant nature, and enormous expense of the work 
make it imperative, not only for storage, but still more 
for exhibition purposes, that they should be restricted to 
a minimum, and limited, as far as possible, to those 
classes where no other mode of preservation is practicable 
The constantly increasing facilities nf travel, the compara- 
tive economy with which fresh specimens can be studied, 
the superiority of such work ('with proper appliances) to 
that of the Museum, the daily inci easing number of 
workers who arc able, on the sea shore or m the field, to 
produce results unattainable by Museum study alone, 
show that the lime has come when large collections must 
naturally be supplemented by zoological stations These 
when once established at properly selected localities, will 
enable Museums to dispense with much that is now 
exceedingly costly Ihey will become, for certain depart- 
ments at least, chiefly depositories where the record of 
work done at the stations — ihe archives of natural science, 
so to speak — will be picseivcd ; so that, while their use- 
fulness for the general inbtmcUon of the public and of our 
higher institutions will not be diminished, they must 
hereafter be useful to the original investigator in a some- 
what more limited field 

There can be no doubt of the sagacity of these remarks. 
They should be well considered by the supporters of the 
Aquariums now springing up in every direction, which 
might easily be so arranged as to be useful also as Zoolo- 
gical Stations like that at Naples 

The most important addition made to the collection at 
Cambridge in i 875 t appears to have been that formed by 
Mr Alexander Agassiz during his expedition to Peru and 
Bolivia This, we are told contains a " fair representa- 
tion of the l<auna of the high plateau m which Lake 
Titicaca iS situated.^' A preliminary account of the 
materials collected is now being published in the "Museum 
Bulletin." The fishes and reptiles will be desenbed by 
Mr German, the fossils by Prof. O. A. Derby, the Crus- 
tacea by Mr Faxon, the birds and mammals by Mr. 
Allen, and Mr. Agassiz hopes, himielf, to be able to give a 
short account of the physical gieography and geology of the 
distnet. 

I Annual Report of ihA Tniatees of the Muwum of Comparative Zoology 
at Harvard College, in Cambridge tORlher with the Report of the Cuiarar 
to the Committee of the Muuiunj for 1B75 Bostooi iBTO. 
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Thanks to the geneiosity of the Pacific Mail Steamship 
Company in passing the baggage free, Mr Agassiz and 
his companion took to Peru a large outfit in the way of 
ropes^ dredges, sounding-leads, thermometers for deep- 
water temperatures, and all the necessary materials for 
preserving large collections 

Though they were greatly disappointed in the 'variety of 
animal life found in the lake of Titicaca and the surround- 
ing shore, they took sonic very interesting deep-water 
temperatures (to a depth of 154 fathoms), and completed a 
preliminary hydrographic sketch of the Lake, which has 
furnished valuable icsults, and done much to explain the 
poverty of its animal life. 

The success of the Memorial-fund, of which we have 
spoken above, will, it is anticipated, enable the principal 
ideas of the late Professor Agassir to be accomplished, so 
soon z,s the necessary additions to the buiUlmgs are 
completed. 

The foundation will then be laid of an msUtution in 
which the claims of college- students, of teachers, of special 
students, of advanced workers, and of original investigators 
will be considered, as far as the means and space of the 
establishment will allow The public will find in the ex- 
hibition-rooms all that IS likely to be of interest from the 1 
stores ol the institution, labelled and arranged so as to be 
not only instructive, but suggestive 

‘‘Of course time alone will enable us to fill out and 
complete this pl.m We shall be compeUed at first to 
make a very unequal exhibition, but as the blanks bccoine 
apparent they will be filled 

“ From our stores necessary materials for the constantly 
increasing number of students aic to lie supplied, and one 
ol the chief duties of the C uraLur must always be to meet 
the reasonable demands of those chaigcd with the instiuc- 
tion, by supplying them with ample matenils suited to the 
wants of the dilferent classes engaged in study at the 
Museum The special students will have at their com- 
mand, under piopcr regulations, in the store and work- 
rooms, of the .ibsislants, the materials of the department 
m which they arc mtcicsted. 

" io the original investigator the resources of the 
Museum will always be available, under generous restric- 
tions, with facilities for the publication of investigations 
made with Museum materials, as far as the means of the 
institution will allow On the completion of the additions 
proposed at present, the Museum will thus consist of 
several de)jartinents of natural lubtory, formerly separated 
in the Univcisity, and now all more or less intimately 
connected " 

In concluding our notice of this report, we shall, we are 
sure, to be heartily joined by every European naturalist m 
wishing that these excellent plans of the Director of the 
Miibeum of Comparative Zoology may be speedily and 
efficiently earned out. 

TJiI£ GREENWICH TIME SIGNAL SYSTEM ^ 
II 

have now to speak of the use made of the lime 
* ^ signals beyond the Observatory walls, and will first 
refer to the hourly currents passing to the Post Office. The 
original time^distributing .'mparatus was comparatively 
simple ; afterwards Mr. C. F Varley devised the chrono- 
pher, an elaborate system of switches and relays provided 
with an accurate clock for opening and closing the 
switches at the proper times, and forming together h 
complete automatic system ; but on the transfer of the i 
centr^ telegraph staLionfrom Telegraph Street to the new 
building in St Martin’s-lc- Grand, it was found necessary 
to add a second and much larger chronopher, shown In the 
accO^pwyuig drawing. It is to this apparatus that the 
GMbwich wire is led, and by which the single Greenwich 

' ConuDued rrpm p 59. 


current is siinuLtancouBly retransmitted on many different 
lines. These lines may be considered as divided into 
four groups . — 1, the metropolitan ; 2, the short provto- 
cul , 3, the medium provincial j and 4, the long provin- 
cial. The fiist group consists of wires passing to points 
in London ; the second of wires passing to towns within 
a moderate distance of London, as Brighton, dec. ; the 
third of wires passing to greater distances, as Hull, dec. ; 
and the fourth of wires passing to towns or places at a 
considerable distance, as Belfast,^ Edinburgh, Guernsey, 
dec. In each of the four groups the London ends of the 
several lines are brought into direct connection, each 
group having its separate battery and relay. On these 
four relays fthe two at the left hand and two in the centre 
of the SIX snown) the current from Greenwich acts, and 
in each relay circuit the local battery current 10 divides 
that a portion of it passes out on every wire of the group. 

The distribution in London takes place every hour ; 
these wires, being used for time-signal purposes only, 
remain always connected to the metropolitan relay. To 
the country, distribution is made twice only on each day, 
at I oh. A.M. (by the new chronopher), and at ih, P M (by ihe 
old chronopher), using the wires of the ordinary telegra- 
phic seivice, which have, in consequence, to be specially 
switched into connection with the chronopher. The 
action at both houis is similar; we shall therefore de- 
scribe only tile loh, A At distribution, which is the more 
extensive. Shortly before loh. the chronopher clock (not 
shown in the sketch) sets 111 motion the clockwork train 
shown in the centre of the drawing , this turns over on 
its axis the flat bar (extending from side to side across 
the row of upright springs), which pushes the springs 
backwards, each one out of contact with its corre- 
sponding little square stud above. Each spring is in 
connection with a distant town or telegraph station, 
the corresponding stud communicating with its paiticular 
speaking instrument in the London office. As soon, 
therefore, as the springs are pushed back, the speaking 
instruments become all cut off, and the springs (repre- 
senting distant stations) remain in contact with the long 
This bar consists of three insulated portions, one 
^''each of the three groups of provincial wires, each 
having its own battery and relay as before mentioned, 
and when it comes into contact with the springs m the 
way described, the distant stations all receive a constant 
current which serves as warning On anival of the 
Greenwich current at the chronopher the relays act and 
reverse these battery currents, and these reversals of 
current indicate at the distant stations the hour of loh A m, 
precisel). Shortly after loh. the clock-work train causes 
the long bar to turn back into ils ordinary position, the 
springs become restored each to Us respective stud, 
bnnging the lines all into communication with their 
several speaking instruments, and the ordinary tele- 
graphic work goes on as before Of two relays on the 
Tight in the drawing, one (by action from the chronopher 
clock) opens out the relay coils a few seconds only before 
the hour, and so prevents interruption from accidental 
currents in the Greenwich line ; the other is concerned in 
the Westminster clock signalling, spoken of further on. 
The galvanometers are for shewing the passage of the 
various currents of which we have been speakmg. 

In some cases the current drops a time-ball on the roof 
of a building, in others a model time-ball is exposed to view 
in some place accessible to the public ; sometimes the 
current acts on an electric bell, or ordinary galvanometer| 
and in some cases a gun is fired. The last -mentioned 
manner of communicating time to the public is one of the 
most generally useful for ordinary purposes, provided that 
Uic observer mokes allowance for the rote at which loUnd 

■ It n to be remArktd (hql although iho Hignali puu loto IreUijd, Gmit- 
wich tune ii counted only id Crent HrlwiDi Dublin Lime counted 

throughout Ireland In naulating clocks in Treland by iho Gnuwjtdi 
ugnah, allowance bu thetnnre to bn made for the conitani mJIbfaiK* 
between Grcenunch lime and Dublin time 
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travell (about four milei in nineteen seconds). Time- 
ffUDS are thur automatically discharged at i p.m, daily at 
Newcastle, Sunderland, Middleiboro’, and Kendal, 

The action of the apparatus, both at Greenwich and 
in the Post Office, is entirely automatic. Still, in the 
extension of the system, inquiries have sometimes been 
made as to the degree of exactness of iignali received 
through the chronopher ; the accuracy of its transmission 
has therefore beep tested by direct experiment. One of 
its distributing wires was connected to a wire returning 
to Greenwich, so that the current leaving the Royal Ob- 
servatory to act on the chronopher could be directly 
compared with that received at Greenwich from the chro- 
nopher. The currents were made to pass through galva- 


nometers placed Side by side, but there was no sensible 
difference in their indications. It follows, therefore, that 
entire confidence can be placed in the distribution by the 
chronopher. 

As showing the extent to which demand for the auto- 
matic chronopher signals has increased, it may be men- 
tioned that for some years past the Brtiish Po\iai Gmne 
has contained a tariff of annual charges for which the 
telegraph department will supply such signals and main- 
tain the special connecting wires, both m London and the 
country. 

The automatically transmitted signals are scientifically 
accurate, but a very extensive practical distribution of 
time is also made daily at 10 a m. by hand contact. In 



Fitj. i.—New Chrongpher (or tiDic|iliitribuunff AppiinlUii) i 

the large instrument room of the central telegraph station 
a “sound ” signal is established m connection with the 
chronopher. When beard at 10 a.m., the clerks, being in 
readiness, immediately transmit signals by their ordinary 
■peaking instruments to above offices in direct com- 
munication With the central station, including those in 
towns not supplied from the chronopher, the London 
offices, and the principal London raUway termini. At 
many of these offices the signal is redistributed to others 
radiating from them, and so practically regulates most of 
the Mit-office and railway clocks of the country — these 
in tpeir turn, insensiUy as it were, regulating the clocks 
9f tbe Surrounding diiUicts. 

Thus, either by the accurate chronopher signal, or by 


ihc Cincral Postal Tele^friph OfTicCj St M.irlina le Grind 

the arrangement spoken of in the preceding paragraph, 
the I oh, current each morning from Greenwich, through 
the Post Office telegraph system, gives time simul- 
taneously in all parts of the United Kingdom. 

One or the chronopher lines in London passes to the 
clock-towcr of the Westminster Palace, and hourly signals 
are received at the clock for its necessary rating and 
adjustment. It is, however, m no way controlled or 
mechanically icted upon by the time currents. Prac- 
tically, the clock requires to be very rarely touched , if 
change becomes necessary, it is usually made by adding 
to or removing from the pendulum small auxiliary 
weights. The clock also completes a galvwic circuit at 
a certain time daily, and 10 transmitting a signal, reports 
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ItB rate at Greenwich. The statement of the Astronomer tera after leaving port One coast signal only at present 
Royal in one of his annual Visitation Reports, that the exists — the time-ball set up at Deal, as already de- 
rate of the clock '* may be considered certain to much less scribed. Some few years after its erection, however, it was 
than one second per week," does not, we believe, over- suggested that a time-signal should be also exhibited 
estimate its performance As regards its absolute van- every hour at some headland of the southern coSsL and 
ation from true time, we And, according to his last re- after some discussion of localities, the Astronomer Royal 
port, that on S3 per cent of the days of the preceding proposed a detailed scheme for showing such signals on 
year its error was below one second We may mention the Start Point, And more recently the Shipowners* 
that the clock has a gravity escapement, that the com- Association of Liveipool made inquiry as to the facilities 
pensation of the pendulum is entirely metallic and gene- for exhibiting a simifar hourly signal on the Tuskar Rock, 
rally similar to that of the Greenwich Sidereal Standard Neither of these schemes has yet been earned into 

i described m our article on that clock), and that the first execution, but, excepting the question of cost, there seems 
>low on the bell at the hour is true clock time, it having to be otherwise no difficulty. 

been made a condition m the construction of the clock It was indicated in an early part of our article that one 
that there should be no loss of time in the first stroke of the objects of connecting toe Greenwich Observatory 
So far as regards the work done from one of the wires wit^ the telegraphic system was the possible determina- 
passing from the Royal Observatory on the other, ter- | tion of differences of longitude between Greenwich and 
minating at London Rndge currents also pass from * other observatories by the exchange of galvanic signals, 
Gree-iwich hour!), which, with the exception of that at | and since such connection has existed, many important 
1 r M , are placed at the disposal of the South-Eastern ! determinations of the kind have been made. We cannot 
Railway Company, who in return give to the Royal Obser- | here entennto any detailed description of the different plans 
vatory, for two or three mimUes daily at ih , communication that have been from time to time employed in practically 
between London Bridge and for the purpose of carrying out such operations : it will be sufficient to say 
dropping at the latter place a time signal ball belonging to that the longitudes of the principal British and of some 
the Admiralty, placed on the old semaphore tower (part continental observatories have been thus determined On 
of the now abolished Navy Yard) For communication two occasions Atlantic cables have been employed for 
with Deal at ill a clock at London Bridge (one of those fixing the positions of points in America, and more re- 
before spoken of as being controlled from Greenwich) cently (in connection with the Egyptian expedition for 
automatically s vitches the (irecnwich wire into com- observation of the late Transit of Venus) the longitude of 
munication with a wire on the mam line of the South- Cairo has been by similar means determined. In the 
Eastern Railway. Other special connections arc also latter operation signals were exchanged between the sub- 
daily made at Ashford and Deal before the current can marine cable stations in Cornwall and Alexandna with 
pass uninterruptedly from the Observatory to the time- perfect success, through one unbroken line of submarine 
ball ; iiniiicd lately after ih, the wires arc restored to their wire The telegraphic method of determining longitude 
former positions. To ensure that the ball has fallen is one of the most accurate that can be employed, 
properly at ih., an arrangement exists by which, after The connection of the Royal Observatory with the 
Its discharge and before it has completed its descent, it telegraph assists scientific inquiry and even commercial 
makes such momcntaiy changes of the wire connections enterprise m various unexpected ways. Capt Heaviside, 
as cause a “return" signal to pass to Greenwich indi- R.E , having recently been engaged with some pendulum 
eating that it has fallen 'Ihis l3all was cstabli:»licd by experiments at the Kew Observatory, it only became 
the Admiralty to gi\c Greenwich time to shipping m | necessary to connect the telegraph line at Greenwich to 
the Donns, and has been in use since the y^ar 1855, It the Sidereal Standard for a few minutes daily, to enabie 
is placed under the superintendence of the Astronomer 'him to receive seconds signals through the Post Office 
Royal, who in his annual Visitation Reports gives statis- j wires, and so refer his observations directly to the Grcen- 
lics by which we can judge of its practical working. Ex- | wich clock. Also, in the laying of Atlantic cables, an 
aitiining these reports for the last few years we hnd, on accurate knowledge of Greenwich time being of the 
the average, that about once in two months the ball was greatest importance for the exact navigation of cable 
nut raised on account of high wind, and that about once ships, Greenwich time has on such occasions been daily 
in SIX weeks, from accident.il telegraphic fault, there was passed from the Royal Observatory through the cable 
no discharge An erroneous drop appears to be rare, itself, as it was being submerged, to the ship, 
happening once or so in a year. When such docs occur, Om object has been simply to describe the Greenwich 
a black flag is at oOce hoisted as indication of mistake, system, but wc may mention that the plan of telegraphmg 
and the ball is then dropped at 2h. The efficient working time, first earned out at Greenwich as part of the daily 
of the ball, thus distant from the Observatory, is con- routine, has since been adopted m other places. In Britain 
bidercd by the Astionomcr Royal to be mainly due to the much has been done at the observatones of Liverpool, Kdia- 
establishment of the return signal which immediately burgh, and Glasgow, for the dissemmation of a xnowledgc 
makes known :it Gicenwich whether the b.iU has fallen of accurate Greenwich lime, bath by public clocks and 
in the usual way public signals, in the vicinities of those cities. A time-gun 

Excepting the ih. currcct, used as described for the is bred daily both at Liverpool and Edinburgh by signal 
Deal boll, the remaining hourly currents to London from the observatories of those places. Time-signal 
bridge are distributed by Mr. C. V. Walker mainly on systems in connection with observatories are also in 
the lines of (he South-Eastern Railway. For this distn- operation in various of our colonies, and in places abroad, 
button the clock at London Bridge, already spoken of. In the United States of Ainenca several very extensive 
switches at different hours different wires into connection systems have of late years been established, and it has 
with Che Greenwich wire, and so passes on the Greenwich recently been proposed to regulate the clocfes of Paris 
current ; at some hours it goes to the office of the British from the Paris Observatory. 

Horologkal Institute in Clerkenwell, for the use of watch The system of employing the ordinary telegraph service 
and chronometer makers, of a country for the d^y transmission of Lime in many 

It will be seen that the country generally is well served directions from a Axed observatory shows the benefit that 
by the system now desenbed, but a useful extension may sometimes ensue from uniting for a special objedt 
would be made by the establishment of authontative the powers of two separate institutions of totally different 
signals in favourable positions on our coasts, for the pur- character. The astronomer must for his own particular 
pm of giving to manners the means of obtaining Green- work obtain from the face of the sky that which, eipe- 
wich time and approximate sea rates for their chronome- cially in our day, 13 also so useful to mankind, an accurate 
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knfmicdge of the flow of time. This he can, with slight 
additional tronble, communicate to the external wond, 
although waniitig the means of promulgation to any 
great extent. Telegraphs, on the other hand, exactly 
supply this want^ and can spread abroad in all directions 
the astronomer's information. Before the transfer of the 
telegraphs to the State, the successful working of the 
Greenwich system was due entirely to the existence of 
amicable arrangements entered into by both parties But 
now that the time-signal system is, as it were, consolidated, 
it might well receive greater development The principal 
clocks, and those of public institutions, in our large cities 
and towns, London included, should be more directly re> 
gulated than is at present the case by the automatic signals 
which can be bo readily supplied by telegraph, and which 
might usually be received (as at Westminster) in the clock 
tower or chambei, for direct comparison with each par- 
ticular clock. In large towns one wire could be made lo 
serve for many buildings, and the cost for each thus gieatly 
reduced. 

The efficient regulation of public clocks m the way 
mentioned is however a thing cntiiely for the considera- 
tion of the municipal bodies in the various cities and towns 
concerned. But it is otherwise with the question of the 
establishment of signals on our coasts for the giving of 
Greenwich time to outward-bound or passing vessels 
This is a matter not merely of local, but of national 
interest \ and, since the whole subject of the safety of our 
ships at sea is now under the consideration of the 
Imperial Legislature, it seems a proper time to direct 
attention to the usefulness of such coast-signals, as 
tending directly to the improvement of navigation, and 
thereby contributing in an important degree to the further 
protection of shipping. 


MIGRATION AND HABITS OF THE NOR- 
WEGIAN LEMMING 

W ITH all our recent knowledge of the Northern 
Fauna, and the ample opportunities of the Scan- 
dinavian naturalists, the animal in Question still seems to 
have evaded a thorough scrutiny ana complete solution of 
the why and wherefore of its remarkable migrations Ten 
consecutive summers spent in Norway have led Mr. W 
Duppa Crotch,^ in studying the creature, to propound a 
novd view as to the impetus of its recurrent irruptions 
Passing by the traditional lore respecting its sudden 
appearance m mynads, he discountenances the later 
informed writers' explanation of hunger, or of the ap- 
proach of severe weather, being the cause. Even sur- 
vival of the fittest,” with its cogent subsidiary clauses, 
according to our author, fails lo serve as a substantial 
reason, for, as he observes, none of the travellers sur- 
vive. His own theory is a very simple one The 
bands of migrants always head westward, and at last, 
m diminished numbers, perish m the sea. In one well 
authenticated instance (Collet), a ship sailed for fifleen 
minutes through a swarm, the wa'er being literally alive 
with them far as the eye could reach. Ihis migratory 
instinct, Mr. Crotch assumes, is hereditary, their piu- 
genitors in the good old times of geological age having 
sojourned in a land of plenty, now submerged bencaih 
tht Atlantic. According to him the migration is not all 
completed m one year, as formerly supposed, nor do they, 
as aimed, form processions and cut Ihcir way through 
obstacles ; but breeding several timus m the se.i5un, 
they gather in batches, and at mtcrvolb make amove west- 
Their pugnacity, he states, is abtonishing, and the 
approach of any animal, or even the shadow ot a cloud, 
arouses the anger of this small creature like a guinea- pig, and 
they back amnst a stone or rock uttering shrill defiance 
Our author found, in most examples, a bm patch on the 
rump, due to their nibbtng against the said buttress of 

■ lo a paper read before the Linneui Socieljr. May 4 


support when at bay. He wonders why a bare patch, and 
not a callosity, should not result from this innate, appa- 
rently hereditary habit. They cross wide lakes by swim- 
ming, but when in the water they are easily frightened, 
and lose all idea of direction, and are inevitably drowned 
by a slight Tuffling of the surface. It seems the reindeer 
trample them under fool whenever the chance may occur, 
and other enemies in the shape of hovering rapacious 
birds and small carnivora thin the numbers considerably 
as the Lemmings in foice drive westward. The wntci 
also called attention to the fact that fossil remains 
of the Lemming exist in England, as an cvidentc 
that the animal had pcnetiatcd hither before this 
island was severed from the continent, The subject 
altogether is a most interesting and suggestive one, well 
worthy of the investigation and observation of northern 
sojourners. Even the recent views of Mr. Crotch, it 
seems, does not set the whole question at rest There 
possibly may be some physical or physiological reason 
underneath , at all events it is certainly remarkable how 
a settled westward course is that chosen, calling to mind 
the similar direction which races of men are assumed 
to follow. 


THE SEYCHELLES ISLANDS ^ 

'■piIE Report mentioned below is dated 2oLh May, 1875, 

^ and refers to two visits made to the Islands of the 
Seychelles group in 1871 and 1S74 The islands visited 
by Mr Horne were Mahd, Praslin, Silhouette, La Digue, 
Fdhcitc, Cuneuse, Au\ Frdgates, St. Anne, and Aux 
Ceiff. The soil, climate and products of the islands are 
very similar, so that the remarks made arc equally appli- 
cable to all of them The climate is healthy, although the 
islands are situated almost under the equator, and the 
Cascade Valley m Mah^ which is at an elevation of 1,500 
feet above the sea, is pointed out as being especially 
delightful. The seasons are two, the warm and wer, 
during the north-west monsoon, from October to April 
and the comparatively cool and dry season from Apiil to 
October The rainfall during the year is about 96 inches, 
most of which falls during the wet season 

Some of the islands have high mountain peaks, as 
Mahdj with an elevation uf 3,000 feet, and Silhouette with 
an elevation of 2,500 feet ; the highest land m the other 
islands is less than 1,500 feet. Lagoons ofien exist 
between the base of the inounlaia and the flat sandy 
beaches which exist in all the islands In former times 
crocodiles were abundant in the lagoons, but they have 
now been extirpated. 

The islands are granitic with veins of trap. Coral reefs 
are abundant but of small size, the laigesc being on the 
north-east of Mahd, and the nunh-east aud south-west of 
Praslin The surface of the islands is mountainous and 
undulatmg Gramiic boulders are common, and are most 
numerous near the mountain tops aiid in tne bottom of 
ravines The soil is rich and capable, of producing any 
kind of Crop peculiar lo the tropics In many places, 
however, the soil has been washed away, and some of Llic 
islands aie almost bare rock. There is much uncultivated 
laud, the greater proportion of which is good, but accord 
ing to Mr. Horne, the people arc eiiUcr too lazy or too 
poor lo cultivate it. 

1 he chief pioducc of the islands is cocoa-nut oil and 
fibre. The plantations of cocua-nut palms arc increasing, 
and many of the young plants arc now beaimg, which 
they do when ten or twelve years old. The value of a 
pUntation in full buaimg is about three shdlings per tree 
per annum. I'he oil is extracted by the old pi imitive mill 
which has been used in Ceylon and elsewhere foi hundreds 
of years. The hbre is extracted by machinery and will soon 

^ Rcpurl on ihs Seychellei I^lanili AddrLUied lo ihe Honourfttilo ilic 
Coluual beu'clBry, by J Horne, Sub-Direcior Koyil BoUiucarGiiidau*, 
bl^uriuiu 
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fonn an important item in the ex|Mrti from the country. 
The coeoa>nut thrives very well in the Seychelles, and 
plantations exist from the sandy beaches up the slopes of 
the mountains to elevations of from 1,000 to ^,500 feet. 
Tobacco was formerly much cultivated, and was of very 
fine quality, but the imposuion of a tax on tobacco seems 
to have stopped the cultivation, and Mr. Home says 

the value of the tobacco grown would scarcely suffice to 
pay the tax, independently of the return which might be 
expected for their labour Sugar-cane is cultivated to a 
small extent Co make rum, but although Che canes are 
magniiicent, the yield of sugar is small and unremunera- 
tive Cotton also |;rowa remarkably well, but the cultiva- 
tion has died out since the abolition of slavery, owing to 
the want of labour during the picking season. The 
chocolate plant grows freely on waste lands, and its 
culture IS piogressing. Vanilla has been planted in 
several places, and these plantations will shortly be 
bearing 

Maize and nee are but little cultivated, although in 
some places two crops of the latter might be obtained each 
year. 

Spices, as cloves, cinnamon, nutmegs, allspice, and 
pepper thrive well. Clove trees are abundant and attain 
a Height of 40 to 50 feet The isKinders gather the cloves 
in a reckless and extravagant manner, often felling the 
trees when the cloves might be 1 cached by a bamboo ladder. 
The cinnamon is the bitter cinnamon, and is comparatively 
worthless The nutmeg and allspice trees were introduced 
in 1871, and here thrive well. Pepper m^runi) 

is abundant, climbing over the granite boulders like ivy, 
and much might be made of it if a few Chinamen or Malays | 
were introduced. Vegetables arc very scarce, chiefly from 
the indolence or indifference of the inhabitants. Manioc | 
and sweet potato arc abundant, but yams are very little 
cultiv.'ited The inhabitants obtain most of their food 
from the Colocasta estulenta. Arrowroot has been planted, 
and ginger, turmeric, and cardamoms might be easily cul- 
tivated Mr. Home recommends the rearing of silk- 
worms and the cultivation of coffee Mulberry-trees 
grow very readily, and coffee seems formerly to have been 
cultivated. The only drawback seems to be the want of 
labour, Fine-apples are abundant but of inferior quality, 
while oranges arc common and excellent. Limes and 
bigarades arc not uncommon, and lime-juiccwas formerly 
manufactured to some extent Other tropical fruits, as 
anonas, bread-fruit, &c , are common. 

During Mr. Horne's two visits he collected about 400 
species of plants. About half that number are plants 
inhabiting all tropical countries, the greater portion of 
the other half will find congeners in Madagascar, Eastern 
Tropical Africa, Southern India, the Malay, Polynesian, 
or Oceanic Islands. The Flora of the Seychelles has no 
affinity to that of the Mauritius, and Mr. Horne con- 
siders that the relations to the Flora of Madagascar 
will be important from the similarity of geological 
formation and climate. He also thinks that the Sey- 
chelles Flora will have much in common with that 
of Eastern Tropical Africa. Mr. Horne’s specimens 
have been sent to Kew, and will doubtless be de- 
scribed m the forthcoming Flora of Mauritius and the 
Seychelles. I'he Flora seems small, but vegetation is in 
many places scarce, owing to the occurrence of fires and 
from the ravages caused by the reckless felling of trees. 
Much of the ground is covered with di^ Palm and P.in- 
danuB leaves, which easily take fire The fire-tracks are 
readily distinguished by the age of the trees and ihrubs 
now found growing on them. 

The palms of the Seychelles are very interesting. The 
first is tno Coco-de-Mer or Double Cocoa-nut It abounds 
at Praslin, in a ravine, the highest trees measuring from 
80 to 90 feet The tree growing near the Government 
House at Port Victoria has flowered for iVc first time at 
dbout its thirty-fourth year. The other native palms of 


the Seychelles are all spiny, viz., a species of Areca, 
Sttvinsoma grandtfoha, VerschaffilHa the 

** Laianier Hanbaum" and another un described secies. 
Areca rubra (?), Hyph<Bt%€ sp., and Latania rubra or 
Borbomca, have probably been introduced 
Articles, as hats, &c., of almost infinite variety are 
made from the young leaves of the Coco-de-Mer. The 
leaves of Strv^nsoma are used for thatch, and the split 
stems of Verschaffeltia splemiida make excellent pali- 
sades. Ropes arc made from the leaves of CurcuUgo 
SecheUamm, and fibre for cordage is got from Parttmm 
itltaceum The fibre of Fourt^roya gigantea (recently in- 
Iroduced) is made into fishing lines. The gum copal of 
Madagascar is got from Ilymenaa verrucosa, a rare tree 
in the Seychelles 

Many useful timber trees are met with. The chief arc 
the following — 

*' Capucin,'’ a species 01 Siderorvlon. 

^'Takamaka" [Cahpkylium tnophyllurd), 

'^Bois de Fer/' a species of Dipttfvcarpece 
“Gayac" {A/se/ta bi)u^d), 

“ Badamicr " (Temumuta badtunta), 

“Hois de Nalte" (Imbntafia briioinns) 

“ Dois Mar<5c,” a species of uomphandi o 
“ Bois Rouge ” ( Wormta fftrueinca') 

“ Bo is de I'able {Ileriteria hUoraits\ 

" Sandal," a species of Rubiacca. 

llois Montagne" {Campanospennum Zeylamaupi), 
“C^dre” {Casuartna e^utsettfolia), 

Mr, Horne carefully describes the uses of these timber 
trees. 

The ordeal nut of Madagascar {Taugbima venemfera) 
IS met with in the Seychelles. It is a small tree about 
twenty feet in height, with large clusters of pretty white 
flowers having a pink centre 
Pigs are fed on the boiled roots of the Colotasia 
macrorhtsa ; all parts of the plant are poisonous if un- 
boiled. 

Pitcher plants, Pandani, and species of Loranthus are 
common , Ferns are tolerably numerous, and include the 
Cyathea Sethellamm, Angwpteris evecta, &c 

Mr. Home recommends the Government to purchase 
the Coco-dc-Mer ravine, to prevent the destruction of the 
trees, and he very properly adds, that “ the destruction of 
the trees would be an outrage on science and a disgrace 
to civilisation." 

Trees seem to be felled quite indiscriminately-^'a por- 
tion of the tree selected, the rest left to rot — so that now 
good trees are only to be found in the most inaccessible 
parts of the mountains. We trust that Mr, Home’s report 
wiU not be overlooked by the authorities ; otherwise we 
may soon expect to hear that the Seychelles are merely 
barren rorks and every trace of vegetation gone, 

W. R M‘NAn 


THE LOAN COLLECTION CONFERENCES 
SECTION— PHYSICAL GEOGRAPHY. &c. 

Opening Address by the Presuieni, yokn Evans, F.RS, 

In opening the Conferences in connection with this 
Section of the Loan Exhibition of Scientific Apparatus, 
It will probably be expected that 1 should say a few words, 
if only by way of explanation, of the class of subjects that 
come within our range, which indeed are neither few nor 
unimportant. Let me first take the general list of subjects 
which have on the present occasion been grouped to- 
gether, and which may be said to constitute our domain. 
These are Meteorology, Geography. Geolo^ and Mining, 
Mineralogy, Crystallography, &c. Some of these subjects 
might no doubt with almost equal propriety have been 
assigned to other sections. Meteorology mi^t for 
iDsiance have been classed under the head of Physics 
and Mineralogy would not have been altogether alien to 
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the Section of Chemistry. There is, however, so close 
end intiaute a relation iMtwMn all the various branches 
of physical research, that it is not only difficult to draw 
exact boundaries between tbeir provinces, but also to 
determine to which group any given province shall belong 
when it becomes Decenary to map out the whole Aeld^of 
science into some four or hve divisioni. 

Our province may be regarded in the main as com- 
prlalng the physical history of the earths the constitution 
of its mineral parts and the forms and characters they 
present when crystallized, the geological succession and 
nature of its component rocks ; the past and present 
distribution of land and water, and the causes which have 
M to Its modihcations ; and lastly those meteoric in- 
fluences which not only affect climate, but are active 
causes in the carving out of the earth’b surface and m the 
redistribution of the materials of which it is composed 
Nor do we only take the purely scicntiflc and theoretical 
portions of our subjects, but also the application of scicn- 
tific principles to produce economic results, and to lessen 
the dangers of those who in the exercise of their calling 
meet the forces of nature under some of their most de- 
structive aspects. 

It is of course only with the appar.itus which has been 
devised for the purpose of carrying on the investigations 
into the physical history of the earth, and the applic i- 
tions of scientific principles which I have just mentioned, 
that wc arc mainly concerned, and not with abstract 
questions relating to any branches of science. It may, 
however, be found necessary to enter more or less into 
such abstract questions if only to show the character of 
the investigations which have to be pursued, and to 
elucidate more fuUv the difficulties with which inquuers 
have had to contend, or which still have to be conquered. 
Such questions may also have to be discussed should the 
history of the gradual development of some of our modern 
appliances be gone into. Some of the earlier forms of 
instruments which arc now exhibited are indeed of gteat 
interest, whether they are regarded in the light of what 
may be termed milestones on the road of scientific pro- 
gress, or as memorials of the eminent men by whom they 
were devised or used. The goniometers of Hauy and 
Wollaston, the nascent safety-lamp of Davy, the blowpipe 
of Plattner, the barometer of De Luc and 11. 11. de 
Saussure, the thermometer of Gay Lussac, the geological 
maps of William Smith, the logbooks of Cook, Franklin, 
and Parry, the instruments and maps of Livingstone, arc 
replete not only with scientific but historical interest 

It is, indcea, as constituting an epoch in the history 
of scieotiAc discovery, that such a collection as that 
among which we are now assembled has its highest value 
and interest. The third quarter of the nineteenth century 
has just come to its end, and we may venture to compare 
the advances which have been made duiing the last 
twenty-five years not only in our own particular walks of 
science, but in every branch of it, with the advances 
which had been made during the previous quarter of a 
century, the close of which was marked by the first Great 
Exhibition held in London. Great as had been the pro- 
gress in scientific knowledge and in the application of 
scientific pnnciples during that second quarter of the 
century, and favourably as it contrasted with the by no 
means despicable attainments of the previous quarter, the 
advances made during the las^ twenty-five years both in 
our knowledge of the principles of the great forces of 
nature and in the accuracy and delicacy of our instiu- 
ments for their investigation are such that the present 
generation has at least no cause to be ashamed of them 
Possibly when another quarter of a century has elapsed, 
those who come after us and tliose among us who survive 
as labourers in the field of science, may look back upon 
some of the processes now m vogue as antiquated, and 
nay even feel surprise at our having been upon the verge 
of some great discoveries and yet having failed to make 
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them ; but I venture to hope that the names of many of 
those living investigators which we find recorded in the 
Catalogue of this Exhibition may not only then, but even 
in after ages, be looked upon with reverence and esteem 

We must, however, turn to the consideration of the 
branches of science comprised under this Section, and in 
directing your attention to some of the objects which ap- 
pear to me of more than common interest, I shall ven- 
ture an occasional observation on some matters which 
appear to be well fitted for discussion at an international 
conference such as the present. 

In regard to meteorological instruments we have not 
only isolated specimens but sets of instruments as supplied 
to meteorological stations, and to ihe royal and merchant 
ships of this country With the exception of Russia, 
however, the means of comparison with other countries 
arc, I believe, wanting It will be for the representatives 
of other countries to see whether some useful hints may 
not be derived from the experience of British meteorolo- 
gists as embodied in these selections of instruments 

Mr. R H. Scott in the Handbook to the Collection ” 
has given so excellent an account of the nature of the 
meteorological instruments here exhibited that 1 need 
add but little to it, especially as ho will be good enough 
to make a communication upon them 

Taking the principal forms it will be seen that among 
the barometers there arc mure than one exhibiLed which 
are of historical interest, while numerous eximples of 
modern improvements in mercurial barometeis are 
shown, of which perhaps those intended to facilitate their 
use and increase their accur.icy when employed by tra- 
vellers by land and by sea, arc the moat noteworthy. For 
ordinary use, however, that comparatively recent form of 
barometer, the Aneroid, seems likely to compete with the 
older form, and the precision of mechanism which some 
of them exhibit is marvellous. That extreme delicacy, 
however, has its disadvantages, and for trustworthy ob- 
servations the actual weighing of the atmosphere by the 
column of mercury will long be preferred. 

The principal features of the thermometers arc then 
accuracy and sensitiveness It might be worth while to 
consider whether any means could be devised for facili- 
tating the adoption of a uniform scale of notation It 
will, however, be a difficult matter to supersede the scale 
of Fahrenheit in this country, where it seems to have 
taken so deep a hold. The more general introduction of 
instruments marked with both Fahrenheit's and the cen- 
tigrade scale might assist the adoption of the latter, but 
the smaller unit nfheat on the former scale gives it prac- 
tically some advantage. 

Of anemometers, both for meteorological and mining 
purposes, a large number will have been seen, some of 
them furnished with means of recording both the direc- 
tion and strength of the currents Of!)e\cral of these, 
details will be given at this Conference 

With respect to rain-gauges but little need be said, 
unless It be to call attention to the systuii, which, thanks 
to Mr. G. J. Symons, is now so universal m this country, 
VIZ., for observers who make only one daily entry of the 
rainfall, to take their observation at 9 A M and to enter 
the amount of rain to the pieceding day The late 
Meteorological Congress has no doubt discussed this and 
other points of mternaiional interest. 

Of hygrometers, both ancient and modem forms are 
exhibited, the hair hygrometer stdl holding its own among 
those of the indirect class, notwithstanding the influences 
of modem civilisation. One cannot but be touched by 
the pathetic note of the Geneva Association for construct- 
ing icientific instfunients. “ The most isolated hamlets 
have now to be searched in order to obtain hair un- 
combed/’ and therefore fit for these instruments. 

It IS perhaps in the self-recording instruments that the 
greatest advance made during the last quarter of a century 
will be observed. The extended use of electricity and 
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photography has aided in this as much as in other de- 
partoienti of science, and the daily weather charts now 
issued in this country would have been impossibilities but 
a ftw years ago. 

The automatic light-registenng apparatus of Prof. 
Hoacoe will It IS hoped be the subject of a communica- 
lion to the Conferences of this Section ; but this and 
several other recording instruments are fully described m 
the Catalogue, as are also various interesting charts illus- 
trative of meteorological influences on mortality and 
disease. The relation winch has been found to subsist 
between collier) explosions and the state of the wc.irher 
will form the 5 ub|t;ct of some observations to the Con- 
ference by Mr Galloway, 

Theic IS only one other point in connectron with ' 
meteorology on which 1 will say a few woids — that of 
evaporation. Two or three forms of atmometers or eva- 
ponmeterB are exhibited, some of them intended to deter- 
mine the quantity of water evaporated from different 
kinds of soil, but no form of instrument is, 1 believe, in 
the collection which will serve to ascertain the proportion 
of the rainfall which percolates to any given depth through 
a porous soil. When it is considered how large a propor- 
tion of the surface of the globe consists of such soils and 
how important is the question of ihe supply of spring- 
water to our wells and rivers, it will perhaps be a matter 
of surprise that more attention has not been directed to 
the subject It is not, howcvei, one on whu h to enter at 
length in an introductory address, [hough I hope to recur 
to 11 in the course of the altenioon 

The second subject compnsed within our Section is 
that of Geography, which, ihanks to our distinguished 
African, Asiatic, Arctic, and marine explorers is at the 
piesent time attracting so much public altenlion. Many 
of the instruments exhibited have much of historical and 
personal interest, among which may be reckoned the 
senes of instruments belonging to the Ordnance Survey, 
some of them — like Uamsden's theodolites — exhibiting to 
what a point the construction of <^uch instruments had 
advanced even at the end of the last century. What, 
however, wdl attract universal attention are the deep-sea 
sounding apjjlianccs, which have 50 greatly conduced to 
the success o( the LhoUen^tr Kxpediiion, and the great 
extension of our knowledge of the character of the deep- 
Sea deposits of modern times, which throw bO important 
a light on ihe history of many earlier geological forma^ 
lions. 

Ihis interest is much enhanced by the satisfaction we 
must all feel in again welcoming among us the distin- 
guished naturalist who has had the scientific charge of 
that exped'tion Let us all hope and trust that the gallant 
captain ol the expedition during the first portion of its 
voyage, may in like manner return in due course with his 
present comrades from hia still more adventurous explora- 
tion of the Arctic regions, crowned w'lth the success 
which his efforts so well deserve. 

Among the deep-sea sounding apparatus, that most 
ingenious invention of Ur Siemens, the bathometer, 
which has been exhibited and desenbed in another Sec- 
tion, will, no doubt, have attracted your attention, of which 
many of the levelling and surveying instruments exhibited 
m this Section arc ^so bo well worthy. 

The collection of maps icquires but little comment. 
The survey uf Palestine, the charts of the Arctic Regions, 
the survey maps of India, and the beautifully executed 
maps tent from foreign countries cannot escape attention. 
In connection with recent explorations the remarkable 
section across Southern Africa, executed by Lieut Came- 
ron during the perilous journey from which he has just 
returned, will, 1 Wpe, be the subj'cct of comment in these 
Conferences by its distinguished author Nor should the 
ancient maps of the aourcei of the Nile exhibited by the 
Royal Geographical Society be left unnoticed. It might 
be a subject for discuision whether some more uniform 


system of symbols for use on maps might be sdopked for 
general use among all nations. 

In the department of Geology and Mining, It may be 
observed that the instrunientB of the pure geologist are 
but few and comparatively simple We have, however, 
before ui a most valuable collection of the geoloncal 
maps of various countries, showing how vastliat been 
the advance of our knowledge In this field during the last 
quarter of a cenftry. ^ The principles on which the geo- 
logical survey of this country has been directed Will be 
iJluslrated by us present accomplished chief, Prof. Ram- 
say, and we shall, I hope, hear somcr hin gas to the surveys 
now going on in orher countries. It would be a matter 
well worthy of consideration m an assembly of this kind, 
whether for the general geological features of a country, 
some international system of colouring could not be agreed 
upon, and in future be adopted. For more detailed maps 
entering minutely into the subdivisions of formations, 
such a system might be difficuU lo drv isc, much more to 
carry out , but for the piincipal formations there ought 
surely to be no great dilfiriilLy Already, for something 
like two centimes, the colours in heraldry have been re- 
presented all over Europe by a conventional system of 
vertical, horizontal, oblique, and other lines, and science 
would not sufTei if on this occasion she walked in the 
wake of vanity. 

Among the appliances of the geolomst must be 
rcckonea his palaeontological and mitieralogicaL collec- 
tions which, however, arc, except in special instances, too 
bulky for an exhibition of this kind. Some are, however, 
here, and among them, a magnificent senes of rocks, 
minerals, and fosisils from Russia, and the fossil vegetable 
remains, both from the Continent and England, well 
deserve nonce. We shall, I hope, hear from Uaron von 
Ettingshaubcn how the genetic descent of much of the 
floia of the present day may be traced back into Tertiary 
times, and Mr J. S. Gardner will have something to say 
on the same subject. 

The sub-wealden boring, which has attained a depth of 
1,900 feet, without, however, reaching any rocks of Palsc- 
ozoic age, will also form a subject of comment. The 
process of the Diamond Rock Ronng Company by which 
it has been earned on, has not only the advantage of being 
more expedidous than the older process, but has the 
great merit of producing such excellent cores as those 
which ran be seen at the end of this gallery. 

The ingenious machines of Mr Sorby, illustrative of 
various geological phenomena, and the original drawings 
of Buck! and and Phillips will also attract attention. 

The specimens illustrative of M. Daubrde’s experi- 
ments On the artificial formation of metamorphic and 
other rocks, and the minerals formed within the nutorical 
period by means of hot springs, wiU be rendered doubly 
attractive by the account to be given of them by that 
eminent geologist 

As objects ol historical interest, however, the collections 
illustrative of the development of Davyds great invention 
of the safety-lamp, are perhaps unrivalled m this depart- 
ment Among mining appliances and models, some few 
will form the subject of communications to the Confer- 
ences. 

In the remaining department of this Section, that of 
Mineralogy and Crystallography, there is much of his- 
torical as well as scientific value. The improvements m 
the microscope, the polanscope, and the goniometer, have 
done much to advance these branches of science dming 
the last q^uarter of a century, while the application of 
photography to the reproduction of the images observed 
in the microscope has most efficiently aided in brmging 
the results of single observerb within the reach of ^1. 

The models and diagrams illustrative of the difi^e&t 
systems of ciystalioeraphy and the various fortni of 
I crystals are remarkably excellent and complete, and Mine 
questions in connection with the properties of certain 
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fonni of cryiUlSj and the method of notation best adapted 
for intematlcmBl uiei will probably be discnised in the 
Conicrence. 

1 have thai briefly touched upon some of the salient 
poiiitB which occur to the mind when taking a cunory view 
of an Exhibition such aa the present In doing so I hadll 
no doubt pajsed over many initnimenta and appliancei 
of even ereater importance than those Ijhich I have thus 
succinctly mentioned^ and have prdbably left untouched 
many topics of the highest interest. Among the subjects, 
however, which will be discussed on each day of our Con- 
ferences there will, I hope, be a suflicicnt variety to give 
occasion for any one to call attention to any special 
features of novelty in the collection. What 1 have ven- 
tured to say must be regarded as merely a short intro- 
duction to communications of far greater value, from 
which I will no longer detain you. 


SECTION— BIOLOGY 

Opening Address by the President^ Prof J Burdon 
Sanderson, M.D , LL.D , FR,S 

It having been made a part of the duty of the chairman 
of each of the sections into which this Exhibition is divided 
to deliver an opening address, I had no difficulty in select- 
ing a subject 1 propose to place before you a short and 
very elementary account, addressed rather to those who 
arc not specially acquainted with biology than to those 
who are devoted to the science, in which ( shdll pve you 
a description of n few of the methods which are used in 
biological invcsligauoD, particularly with reference to the 
measurement and illustration of vital phenomena. You 
are aware that the Committee, in order to render these 
conferences as useful as possible, have thought it desirable 
that we should devote our attention chiefly to those subjects 
of which the instruments in the collection contribute the 
best examples. 

Now time subiects are, first, the methods of registering 
and meatumg tne movements of plants and animals ; 
secondly, the methods of investigating the eye as a phy- 
sical instrument ; and thirdly, the methods of preparing 
the tissues of plants and animals for microsunical exami- 
nation. Of these several subjects it is propofod we should 
to-day concern ourselves chiefly with the first. I will 
therefore begin by endeavouring to illustrate to you some 
of the simplest methods of physiological measurement, 
particularly with reference to the time occupied in the 
phenomena of life, leaving the description of more com- 
plicated apparatus to Prof. Donders, who will address you 
on Monday, and (0 my friend, Prof Marey, who is with 
you now, and who will give )Ou an account of some of the 
beautiful instruments which he has contrived for this 
purpose. 

The study of the life of plants and animals is in a very 
large measure an affair of measurement. To begin, let me 
observe that the saenhjic study of nature, as contrasted 
with that contemplation of natural objects which m<iny 
people associate with the meaning of the word ''natu- 
ralist,” consists in comparing what is unknown with what 
is known. Whatever may be the object of our study — 
whether it be a country, a race, a plant, or an animal, it 
makes no difference in this respect, that the process in 
each of these cases is a process of comparison, a process 
in which we compare the object studied in respect of 
such of Its features as interest us, with some known 
standard, and the completeness of our knowledge is to be 
judged of in the first place by the certainty of the standard 
which we use ; and secondly, the accuracy of the modes 
of odmparisoa which we employ. Now, when you ihink 
of it, Comparison with a standard is simply another ex- 
pression for measurement ; and what 1 wish to impress 
11, that in biology, comparison with standards is quite as 
lesieAtial as it is in physics and in chemistry. Those of 


you who have attended the conferences on those subjects 
will have seen that a very large proportion of the work of 
the physical investigator consists in comparison with 
standards. From his work, our work, however, differs m 
this respect, that whereas he is very much engaged in 
establishing his own standards and in establishing the 
relations between one standard and another, we accept 
his standards as already established, and are content to 
^use them as our starting-point in the investigation of the 
phenomena which concern u). 

Now I wish to illustrate this by examples. The first 
objects which strike the eye on entering this collection^— 
the collection in the next room — are certainly the micro- 
scopes. But you will say, surely the microscope cannot 
be regarded as an instrument of measurement. In so for 
as it II an instrument of research and not merely a pas- 
time, it is emphatically an instrument of measurement, 
and I will endeavour to illustrate this by referring to one 
of the commonest objects of microscopic study, namely, 
the blood of a mammalian animal. Now as icgards the 
blood 1 will assume that everybody knows that the 
blood is a fluid mass, in which solid particles float. 
With reference to the farm^of those particles, all that 
we see under the microscope is merely a circular outline. 
If we wish to find out what form that represents wc 
must use methods which are really methods of measure- 
ment. By the successive application of such methods 
we learn chat this appaicntly circular form really cor- 
responds to a disc of peculiar bi concave shape. But 
I will not dwell more upon the application of mea- 
surement to the form of the corpuscles, but proceed at 
once to A subject that can be illustrated by an instrumeni. 
before you for ascertaining the number of the corpuscles. 
It will be obvious to you — even 10 those who are not 
acquainted with physiology and pathology —that the 
question of the proportion of corpuscles which are 
contained in the blood must be a matter of very 
great importance to determine. It has been long 
known that the colouring matter which is contained 
in the corpuscles is the most important agent in the 
most important vital processes of the body, because it is 
by means of it that oxygen, which is necessary to the life 
of every tissue is conveyed from the rispiraiury organs to 
the tissues. This being the case, it is evidently of very 
great importance both to the pathologist and to the m'ln 
who interests himself in investigatiug the processes ot 
nature, to be able todetenAinc accurately what propotiion 
of corpuscles the blood contains. Well, there are chcuii 
cal methods of doing this. Wc can do it by determining 
how much iron the blood contains, because wc know that 
the proportion of iron in the corpuscles is always nearly the 
same, and by determining the quantity of iron chemu^ly, 
we can find out how many corpuscles there arc in a cer- 
tain amount of blood. But this is a long proccfa:i, 
requiring hrst the employment of a considerable quan- 
tity of blood, and secondly, difficult chemical inani- 

E ulations and a Jong time Now by a method which 
as been very recently introduced, we have the means of 
applying the microscope even to a single drop of blood, 
to a drop such as one could obtain by pricking one’s finger 
at any moment, or could take, in this way, from any patient 
in whom it might be desirable to ascertain the condition 
of the blood as regards the number of its solid particles. 

The method consists in this In order that you may 
understand it 1 will ask you to fix your attention upon 
this cube which I draw on the board. Suppose this cube 
IS not of the size actually represented, but that it is a cube 
of one millunctrc, t.e , the ^ part of an inch. How many 
blood corpuscles do you suppose are contained m a cube 
of that size ? Such a cube we know to contain in normal 
blood about 5^000,000 corpuscles. Supposing wc had a 
method by which we could count those 5,000,000 particles 
It It obvious that the task would be endless, and even if 
we yvere to take a cube part of that size, namely, a 
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cube of one- fifth of a milLimetre in meaiurexnent the 
enumeration would be somewhat easier, but atill impos- 
sible, for the number contained in such a cube would be 
enormous ; and therefore, it is necessary to diminish the 
bulk of the blood m which you make your counting very 
much further This you can only cflect by a process of 
dilution, In order to get at your result you^aye not 
only Co diminish the bulk of the quantity which you con- 
template and in which you count, as much as possible, 
but also to dilute the blood so that your liquid may contain 
a very much smaller proportion of blood corpuscles. 
You dilute It then 250 times, and in this way you divide 
the cube of a millimetre from which you started^ into 
about j 1,000 parts, and count the blood corpuscles in the 
thirty-onc thousandth part of a cubic millimetre Sup- 
posing you find it contains about 160 corpuscles you will 
find by calculanon that they amount to about 5,000.000 
in the whole cube from which you siaried. This being 
the case the question is how we effect the division. We 
do it in this way You first dilute your blood in the exact 
proportion required, and foi this puipose one uses the 
appaiatus which is on the table You take a capillary 
pipette which will only takttan extremely small quantity, 
in fact, a cubic millimetre of blood Then having filled 
your pipette you discharge it into a little eprouvette, into 
which has been introduced 250 times, or rather 249 Limes, 
the bulk of some liquid willi which blood can be diluted 
without Its corpuscles being destroyed. Having thus got 
this diluted liquid which contains blood m the proportion 
1 have mentioned, all that you have to do is to place 
under ihe microscope a layer of a definite thickness — 
one-fifth of a millimetre — and count the number of cor- 
puscles in a square of (he same measurement. That is 
effected by this very ingenious arrangement, which was 
introduced by M Potain, and has been finally perfected 
by Messrs. Hay cm and Nachet. The way it is uone is 
this An object-glass is covered by a perforated plate , 
the perforated plate is of the thickness I mentioned, 
namely, exactly one-fifth of a millimetre. Consequently 
if a very small drop of the^mixture of the blood with 
serum (the diluting liquid) is placed within this space, 
you have a layer of ihe thickness 1 have mentioned which 
you can contemplate You can cut off a cubic millimetre 
of that Biratum of blood perfectly easily by means of a 
micrometer eyepiece, and in that way accomplish the re- 
quired enumeration. You h&\e in short before you a 
Quantity of liquid which con^ins about the thirty-one 
thousandth of a cubic millinielrc of blood, and conse- 
quently would obtain, if the blood were normal, 160 
corpuscles. These can be very readily counted, and the 
whole process can be done in a very few minutes— m a 
inMph shorter time, m fact, than 1 have taken to describe 
it to you, and you get results which are not only equal 
to those obiamed by chemical investigation, but more 
accurate. This, 1 think, is a good example of the apph- 
caiion of the microscope as an instrument of measure- 
ment Co an important question 

The next subject that 1 wish to draw your attention 
to IS a different one. It is a question of measuring ihe 
time occupied in certain simple processes in which the 
nervous system is concerned The examples 1 am going 
to give you are entirely derived from the physiology of 
man, and relate to the phenomena which we observe in 
oursilves. The mcasuicment to which 1 wish to draw 
your attention is ihe measurement o( the time occupied in 
what we call in physiology a " reflex process. You may 
reasonably ask that 1 should endeavour to explain what a 
refltx process is, and the only way, or at any rale the 
readiest way in which I can do this is by giving you an 
example. Supposing this blank card, which has written 
on it previouily some word, say the word "reflex," wtre 
suddenly turned over by a second person. It is agreed 
that at the moment 1 see the word upon it, 1 say the word 
"reflex." In that act it is obvious that there are three 


stages. First, the reception of the impression by my eye 
produced by seeing the word ; secondly, the process which 
goes on in my brain in consequence of seeing it ; and 
thirdly, a message sent out from my brain to the muscles 
which are concerned in articulation, by means^ of which 
qpnain movements are produced which give rise to the 
sound which you recognise as the word " reflex,*’ That is 
one example, ^^t us now take another which is simpler. 
We cannot takMhe |lntter than the act of sneezing. Some 
snuff finds its way into the nose , an impression is received, 
a change is produced in one's nervous centres, and in 
consequence of that central change, a certain number of 
muscles are thrown into the action recognised as sneezing. 
These are different examples ol reflex action. The brain, 
the highest part of the nervous system, has to do with the 
first ; whilst the other is one in which the nervous cennres 
lower down have to do, and consequently it is simpler. 
The methods which I am going to illustrate to you are 
methods intended for the measurement of the time occu- 
pied in this process. First, let me draw your attention to 
the circumstance that you have here three stages, You 
have the stage of reception , the stage corresponding to 
the changes which take place in the brain in consequence 
of the reception of an impression from outside ; and 
thirdly, the process by which you convey the effect 
to the muscles which act. Now let us agree, in 
speaking of this, to call the impression the " signal, '* 
and to call the musculatf. effect the “event." In 
that case the question before us is to measure bow 
much 'lime takes place between the reception of this 
signal by a certain person and the occurrence of the 
event, namely, the completion of the muscular action 
There are a great many questions involved in this : thus 
you may measure either the whole process or one of its 
stages. You may measure, for example, cither the time 
occupied by the reception, the time occupied by the dis- 
charge, or, on the other hand, the time which is occupied 
by the changes which take place in the centre itself. In 
the first instance 1 gave you just now — the^ jgxample of 
reading a word aloud — the time occupied in vB reception 
IS extremely short, and the time occupied in the discharge 
IB also extremely short. Popularly the whole thing is 
done as quick as thought, but, comparatively, the time 
the brain ^^Lng through these changes which 

connect the reception of the impression ^ith ihe discharge 
IS a very considerable one All ifais we can make out 
with absolute accuracy by methods of measurement. 
Most of these methocis arc founded on this principle, 
that wc measure the duration of a voltaic current which 
is closed at the moment the signal is given, and opened or 
broken at the moment that the act takes place. There 
are a great many instruments coniitructed on this prin- 
ciple, o( which you will find illustrations in the next room. 
The general principle involved m all of them is shown 
on this diagram. In the simplest form you can give to 
such an apparatus you must have a surface of paper so 

R laced that it shall pass horizontally by the point of the 
;ver, and at a uniform rate ; thus, for example, it may 
pass at the rate of i metre in the second. Supposing 
this to be the case, it 15 obvious that if you arrange the 
electro -magnet so chat when you close the current a 
certain mark is made, and that at the moment of the 
break of the current when the magnet ceases to act, another 
mark 1$ made, you will have a tracing on the surface of 
the paper which indicates the lime. So long as nothing 
is going on, the paper receives a horizontal mark, but at 
the moment the signal is given you have the point of the 
lever descending. Ac the moment the act takes place the 
lever assumes its original situation, and you have again A 
horizontal line. That is the general principle m the 
apparatus. Now for its action. We have here a voltaic 
circuit and a key by which we can give the signal. 1 
shall be the subject of the experiment, and you will 
see what the result is. Here is the recording arrange^ 
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ment* Wc haw two electrical keyij one at the further 
end intended for makintf what is called the signal, and 
one hete for breaking, which is placed close to the person 
who it io be experimented upon, Mr. Page, at any 
moment he liket. will act upon me by sending an induc- 
tion flash through oiv tongue. 1 shall arrange the elec- 
trodel 80 that they shall be against the tip of my tooguej 
and at the moment 1 feel that flash I shall place my 
finger on the key. Then the c1ockwj|yk Mng in motion 
at ihe same time, we shall see by thelength of the 
depression in the tracing the duration of the process. 
If we take different sorts of signals, or if the person 
to be experimented upon is in dilTerent conditions, the 
time will be very different, Thus we may compare the 
result which will be produced when 1 am attending and 
expecting the signal with the result which will be pro- 
duced when I am not attending or expecting the signal ; 
or, on the other hand, I may compare those results 
with that which will be produced when 1 am expect- 
ing it, but Mr. Page, instead of giving it at the time I 
expect It gives it me at a different time ; in that case the 
time occupied would be longer than in cither of the other 
two cases. A great variety of ditferint cases can be in- 
vestigated in this way in which wc measure ihe total period 
occupied in the reflex. The arrangement is perfectly 
simple. You see when Mr. Page presses on nis key. 
which IS the signal key, that a lever is set in vibration ana 
makes a tracing, and at the same moment the voltaic 
current is made and the cou is acted upon inductively ; 
the /esuU is that an induction flash passes thrtnjigh my 
ton^e which I feel, and the moment 1 feel it 1 break the 
current. Consequently the time between the moment at 
which Mr. Page makes the cu' rent by closing hib key and 
the moment at which 1 break the current b^ placing my 
finger on my key, gives us precisely the time which is 
occupied by the reflex process. We will make two expen- 
ments, first, with the signal expected, and then unex- 
pected , that is, in the one case 1 shall be on the vive^ 
and on the other I shall not be so. (The experiments 
were madgticcordmgly ) Wc shall now repeat the pro- 
cess, BO inat instead ot my receiving ibe mfonnation of 
the making of the current by means of the excitation of 
my tongue, the signal shall consist in iny heaiing the 
sound of an electrical bell In that case ||b shall find 
that, although the signal will come in exact^ the same 
way, practically the time occupied will be very consider- 
ably longer, showing that a signal received by sound takes 
longer in producing its effect than one in which the signal 
13 felt by the tongue. 

In order to make all this perfectly plain I shall hand 
round this tracing. You will see there several experiments 
made with expected and unexpected signals, which show 
the diffeicnt results obtained in the two cases 

The next question which arises, and with that I must 
conclude what I have to say just now, is this — You will 
readily see that the exact measurement of time depends 
upon the rate at which this clockwork happens lo be 
going. 1 happen to know that it makes twenty revoJu- 
lionB per second But suppose 1 do not know that. In 
fact one would not trust to the accuiacy of clockwork for 
such a purpose. How should I then be able lo measure 
the duration of time so exceedingly short as the one which 
now concerns us ? In order to_do this we always come 
to a physical standard, to a standard of absolute 
invariability which we can depend upon as being true. 
For this purpose we use a tunmg-forlc which produces 
vibtatiODi, the rate of which we know, because wc know 
the tone which the tuning-fork produces, and the arrange- 
ment which is always used for this purpose is the one 
ibown here. We have turned off the voltaic current we i 
used for signalling, and turned it on the tuning-fork. > 
Theit are two electro-magnets on cither side of the 
tuntlig^fork which react upon it, lo that the moment you 
Cloi^' tho current the fork is thrown into vibration md 
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produces its own characteristic note. All that we have to 
do is, during the time we are making our record, to bnng 
this tuning-fork^ which is now m vibration, into such a 
position that this little brass pointer shall make a tracing 
against the paper. If you look at the tracing I have scni 
round you will find there are tracings on it of a fork, which 
vibrates ag the rate of loo per second, consec^uenily ) ou 
have nothing to do but to translate the tracings which 
you have made and which correspond to the duration of 
the mental process which you have been investigating, 
into vibrations of the tuning-fork, and you get an exact 
measurement of the total duration of the process. While 
I have been doing this you hear the tuning-fork is ih 
vibration, and Mr Page has made the tracings After it 
IS varnished it will be Bent round and you will see the 
tracing made by the fork over the traces corresponding to 
the different experiments wc made just now. 

1 may observe that although the experiments made on 
that paper were made with myself, you find that the 
per.oa occupied by the refiex is considerably longer than 
in the other which 1 sent round previously Hut that 
one may very easily explain from the abnormal conditions 
under which the experiment has been made as regards 
myself. ^ 

I intended to go on from this subject to another 
mode of investigation, namely, to the very beautiful in- 
struments which have been lately introduced for the 
purpose of measuring the finest differences of bulk in 
different organs, as for example, in the human arm, by 
which you can ascertain the condition of the circulation 
rccisely by a very exact rcgisLcnng- measurement of the 
ulk of the arm / but as there are several other gentlemen 
now ready to address you, I will defer that till this after- 
noon. 1 will now conclude what I have to say by asking 
>ou to listen to Dr. Hooker. 

^C/AACA IN GERMANY 
{F^om a German Cone\poHdcHt^ 

H err v OBERMAYER has recenlly communicated 
a memoir lo the \’icima Academy on the re- 
lation of the coefficient of internal friction of gases to 
the lempcralurc If we accept for the CLefficicnls of ftic- 
lion EC j the formula — 

/*“(*.(* +‘■0" ^ , 
where a is the coefficient o4 expansion of the gas, taken 
as basis of the calculaLion,^cn the experiments of Ober- 
m.iyer give ihe following lesult^ — 


Air 

- 0 76 

Hydrogen 

« — 0 70 

Oxygen 

rr — 0 So 

Carbiiiiic uxiUe 

W-0 7 I 

Kthylcnc ^ 

« — 0 06 

Nnrogen 

« - 0 74 

Protoxide of nitrogen 

» = 0 93 

Caibunic acid 

n ^ 0 94 

Elliyl chloriJc 

= 0 qS 


The coefficient of fiiction of the peiinanent gases is, 
according to these expciimcDts, approximately propoi^ 
lional to the {-power of ihat of the coercible gases, and to 
the I -power of the absolute temperature. 

For temperatures between 150° and 300° C , air gave 
the same values of n as betwetn the lower temperatures 
- 21° 5 and 53'^ 5. In the case of carbonic acid a slow 
decrease of the exponent n with the temperature was 
perceptible from the experiments. W. 

NOTES 

On Tuesday a vibit wu paid to the Chailm^er at Shcemess 
by beveral Fellow a of the Royal Society, foreign men of Science, 
who are in London m connection with the Loan Collection 
■ Thi Bppimtua wiB desCiibed kub<.eqMenUy by Mr Gukcll 
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ConftrcAccip uid repreKntabvM ol the Science and Art Depert- 
metat. Aaoitg thMe who made up the party were Lord 
CluencD Paget, Sir Henry Cole, Mr, Norman Macleod, Majon 
Donnelly and Fating, Mr E. J. Reed, M P,, Profeaiori Allman 
and Crum-Brown, Mr. Norman Lockyer, Profettor Eccher, 
Baron von WieDgell, Dr. Biedermann, and otherii Lnncheon 
was served in the Word-room, but as there woa not jafliflient ac- 
commodation for all the visiton many left by special train for 
Chatham, where luncheon had been provided In the Engineers' 
Meis-room. TnTiUtioni to visit the Challtngtr have been sent 
by the Admiralty to all the Eneli^K and Torcign members 
the Kensington Loan Apparatus Committee, many of whom 
have accepted them. The Challenger will be open to inspection 
to-morrow. The ship lies at present m the very spot she left 
when she set out on her enuse three and a half years ago, and 
to-day she is to be swung for the adjustment of her compasses 
and the taking of magnetic observations. It is thought that ten 
or twelve days will elapse before all the stores can be taken out 
to enable her to pay off 

From the official list of visitors to the Loan Collection during 
last week, which we give bdd^. it will be seen that full advan- 
tage IS being liken of the opportunity afforded — 


Monday 

1,822 

Tiie=Jay 

2,8ifi 

Wednesday 

772 

Thnrsi'ay 

891 

Friday 

9J9 

Salunl.iy 

3.457 

1 ul.il 

10,697 


Dr Donders, of Utiecht, and Prof van Beueden, of Lou- 
vain, are two of the latest arrivals in connection with the Loan 
Collection Confeiences 

It is proposed to hold an International Convention of Archtc- 
ologUtfl, at Philadelphia during the Centennial, and In connection 
with the Centennial Eapoiition, for the purpose of promoiing 
acquaintance and increasing the means of in formation m Ameri- 
can Archsology and Ethnology The Stale Arch Rologi cal 
Society of Ohio will provide rooms for the Convention, nnd the 
firit meeting will be held m the Ohio Building, at 2 o'clock, f m, , 
Sept 4, 1S76 The American AMeiation for the Advancement 
of Science, meets at Buffalo, N, Y , Aug 23, at which time a 
Suhsectlon of Anthropology will be formed The Convention 
has been appointed near the close of the session of the Asso- 
ciation in order that those who de«ire may conveniently attend 
bd(H meetings Large collections, in Ethnology and Archae- 
ology, from the SmithEonian fhslitution, the Sta'e Society of 
Ohio, and other public and private sources will be on exhibition, 
ami will furnish a great mceulive for Archroologisti to visit the 
Expon'ion The meeting of this Convention at Philadelphia, 
must be regirded on that iccotint as very opportune, and a large 
attendance is expected Addreues from prominent anthropolo- 
glalb will be delivered, and it la hoped that a great impetui to 
investigations in America will lie gained. Archroologists who 
purpoie to attend are requested to bring any articles or illustra- 
tions which they may have, as the opportunity for a temporary 
sxhPution will be given. The Chairman of the Ohio Committee 
lb the Rev S. D. Feet, of Ashtabula, O European men of 
science who intend La be present at the Buffalo meeting of the 
Ameriwn Associalion, should wi.u Lu Prof. F W. Putnam, 
Salem, Mass , who might be able to make arrangements, by 
which Iheir expenses would be kept down. 

In connectJoli with the great International Exhibition at Plilla- 
delpbie, it if interesting to note that that city Is one of the 
healthifit In the world, so far as the death-rate is a test. In 


1B74, acoonUng to m official oucnlar jint ipspedt vkh a pepa* 
latlon of 775,000, the death-^rate wai only 19*3 per thoi|iiae4. 
This very favourable renilt i« largely due to the ahwad^t 
and cheap water-supply, and to ihe oppoitllilltlei glTfiBi MB to 
the poorest citizens, for the enjoyment of pure ootmtiy' ak ift the 
ppat Fainnount Park, which contains 2,991 acres. The fboit 
powerful influence of all, however, ii the absence of that over- 
crowding of ih^Mpnlation, which U the most fruitful source of 
sickness and deatom dliiny quarters of nearly all other large dtief , 
This will be more clearly comprehended when It U remembered 
that the 817,488 inhabitants of Philadelphia are sprdad over an 
area of 129} square miles, which are triveteed by more than one 
thousand miles of streets and roads. The climate of PhiladeU 
phia IS flio, on the whole, a favourable one, although presenting 
many of the peculiarities common to inland Jocalitieii. The 
mean annual tempemture of the last ten yean is 5373° Fahren- 
heit ; the average annual ram-fall is about for^-five inches. 

The Conversazione of the Presidoit of the Initltutlon of Civil 
Engineers takes place to-night in the South Kensington Museum 
Itself, instead of in the Galleries devoted to ihe Scientific Appa- 
ratus Exhibition, as was at first Intimated. 

We are inforihcd that the new Zoological Gardens of Calcutta 
will be opened on the 6th of this month, and that Mr J. C. 
Parker has been appointed temporary Curator of the establUh- 
ment. There is a fine show ^ Indian Ruminants and other 
ordiiiai;|^ Indian animals ; a splendid pair of ihe Himalayan Bean 
(l/rsut Hhi/amu), and likewise examples of the other Indian 
spreici, [/rsus lahialus, U malayanus, and t/ isaMitHUj, 
Amonj be rantics is a cage full of the Indian Tupaia {Tnpnia 
a curious insectivorous form, of which the Zoological 
.Society of London had living examples not long 

The Pandma left Portsmouth on Saturday on her voyage 
to the Arctic Regions. One of her main objects is to take Out 
letters, papers, &c , for the ofliceri and crews of Alert and 
Ducervery , these will be deposited in certain Q^^ts on the 
chance of Capt. Nares being able to communicate with the 
entrance to Smith’s Sound, The Pandora takes out a very con- 
siderable niuB^r of letters and pickets of various kinds, and 
not the leosltoterestiiig news to Capt Narei will be that of the 
succeuful conduBion of the Challenger Expedition. It is gene- 
rally understood that, after depositing his mail, Capt Young 
will make another attempt to push hi^ ship through Feel Straits, 
or Dcllot Straits, and Franklin Channel, and so on Into Behring 
Straits, and thus be the first to make the North-west Passage 
by 5ca. 

Ii IB encouiaging to find our legislators and *' leaders ol 
Industry ” enlightened enough to realise and plainly state the 
condiiion of this country with regard to scieiitific education. 
The place which tlus country at present holds in the matter of 
scunlific industry, as contrasted with Continental countries and 
with America, has been frequently referred to of lata both by 
public men and in these columns The ca'c was again briefly 
but pointedly stated by Mr, Samuel Morley, M.F , on Monday, 
at the Annual Meeting of the Artisans’ Institute *'Itwai," 
he said, " essential that our sons of toll should become humble 
disciples of science if England was to keep pice with foteign 
nations In the excellence of her manufactures. The compedtiQH 
of industry was rapidly becoming a competition of intellect j Riul 
Belgium, Germany, and America were fast treading upon our 
heels In the quality of their manufactures. Seeing that at no 
period for thirty yean had there been so widespread a depresaion 
In trade as at present, he thought the great importance of im- 
parting scientific instruction, with a view to the maintenance of 
our position, would be sufficiently obvious to ilL Unltts thla 
was brought to bear upon our manufactnrm, the situation of this 
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eoatttiy wodd bf oiie of pcot peril* and he ilncerely hoped that 
Attldvantagfi ofitred to A* vorking cla^iei would be thoroughly 
ippreoiated by Ihosa whom the orgiulsatlon was intended to 
boMfit.” We hope that lentimenti like these will have due 
weight in Ibtfframlng of oar Education Codes. 

Wt ore glad to hear that the Duke of Cleveland has directed 
the Sfaropiblre meteorite to be placed at the disposal of the 
aathofitiea of the Britiah MuBeum, 

In Oetober neat, we learn from the WesUrn Daffy Prtss, the 
Bristol University College will be an accomplished fact. Fro- 
fetson of Chemistry and of Modem History, and Literature are 
to be appointed for the opening of the first Bcssion and Lectures 
delivered on the following subjects ; — MathemaUci and Applied 
Mechanics, Experimental Physics, Political Economy, and Clas- 
aical History and Literature. It is gratifying to find that public 
ipirlt la Briatol has not only not allowed a great opportunity to 
puf^ bat haa brooght the College Into existence, as a working 
imtlllitioB, wkh praiMWorthy rapidity. The council has ap- 
fwfaitod Mr. F, N, Biidd as chairman, Mr. W Proctor Baker 
as thtanrsr, and Mr. Edward Stock, secretary. 

D. C* DnifoilTlUi’s 'MlepaHcB Europee,’* publiohed by 
C. BCaqmrdt of Btasulls, Is the only work which gives a com- 
plete a^unt of the Hepaticse or Liverworts of Eorope, and 
ettbmees the work of more thaa fifly yean of a veteran I^ianiit 
For a limited period, until July i, the work is oflered reduced 
pried of sfr., after which the published price will be Vk It is 
IHuriftted wkh four coloured plates. 

Dv authority of M. Waddington, the older pupils of the 
National School of Agriculture, established at Grignon, m 
France, left, on May 25, for the Netherlands, where, with their 
professors, they are to make an agiicultural tour which is to last 
for three montha It is italrd that they will come to England 
next year. Grignon was the first agricultural school established 
in France,! and was purchased by the Government many 
years ago. The course of studies Is for three yean 

Dr Lslorrain, a UemaS in natural science, has just organised 
a seriea of scientific excuisiona in the vicinity qg- Fans. They 
are to taka place each Sunday during the months of June, 
July, and August The excaraioniits will receive practical m- 
structhm in geology, botany, and etitomology, by competent 
teictaan. 

On Monday June 26, an eatraordiaary scmiou of the French 
Botanical Sodeiy mil be hUd at Lyons. A number of botAni>^ts 
from Belgium and Swiizcriaud will join the Society, and an 
impoftant botanical exploration will be made. English botanLts 
will be voy heanily received. Particulars may be obtained by 
dlrertlng kitota to the General Secretary, 84, me de Crenelle, 
St. Gtrmeaft, Paris, 

TKt cigHlh session of the International Anthropological and 
Arcbe^ogk^ Society will be held at Boda Festh, under the 
presidency of M. Francois Fulsky, General Inspector of the 
Public Libraries In Hungary. The General Secretory of the 
Budi-Pcstb Congress is M, Florun Romer. An English com- 
piitlee will be appointed. 

Ws BTC glad to see that a second edition of Mr W. N 
HinUy*! Air and its Relations to Life,” has been published 
by Messrs. Longman and Co. In this edition Prof. Tyndall's 
recebt etperlmants are dcaenbed. 

IVu bave received Dr, C. Druhn’s monthly raporti of the 
m^eotologlcal observations made at twenty-four stations in 
BbbObpdasUg 1875. To the nports which briefly Bummarue 
‘ ftkulla eoiA month Is appended on intsmUng risum/. 


pointing attention to the more sinking features of the weather 
during the year, and comparing these with the results of previous 
yeani’ obiemliPDi, and giving the annual means and extremes 
of all the meteorological elements at each station, together with 
the dates of occurrence of several in'eresiing phenomena, such a*; 
the day of heaviest rainfall, of greatest dryness of the air, and 
the latest and earliest frost and snow 

In the Bulletin Iniernahonal of the Paris Observatory of 
May 17 to ig, there appears an importan' paper by M Bel- 
graud, on the meana of protecting Pans from the inundations of 
the Seine. The great flood of March 17 last marked 107^ feet 
on the river-gauge at the bridge ofToumelle, which is three feet 
less than the height to which the great flood aFJan 3, 1S02, rose, 
and feet less than that of Feb 27, 165S, the greatest flood On 
record. With a view of protecting the parts of the city liable to 
suffer from such floods, M Belgrand proposes to [irolong the 
mam drains and the embinkmcnts down the river as far as the 
fortifications, to isolate them completely from the river, and to 
keep them, by means of machinery, at their normal level 
Further, to prevent the flooding of cellars, he proposes a system 
of drainage at ■ lower level than that of the cellars liable to 
be flooded, and having no communication with the river and the 
mam drams, these drams to be kept at the proper level by 
cenlnTugal piimps and turbines driven by the water of the city 

Wk have received the first part of the first voL of a ** Iland- 
buch der Palxontologie," by Profs Schimper and Zittel. It is 
published at Munich, by K Oldenbourg 

hir W Dittmar has just publi<ihed ^Ldmonslon and Dougla'^) 
a collection of useful Tablea as an Appendix to his " Manual 
of Qualitative Chemical Analysis," which we recently nuticed 

Essay on the Use of the Spleen, with an Episode of the 
Spleen's Marriage, a Physiological Love-story," is the title of 
rather an origin.\l little work just piibliihud by Dr. Patrick Black 
(Smith, Elder, and Co ) 

As Supplement 47 to Petennann's hoi bci.n 

published an account of Herr G A Iloggenmacber'a Travels m 
Somali Land, The author gives a syiteniAtic account of his 
observaLions in this region of Africa, under the headings of 
Narrative of the Journey, ^ysicil Geography, Ethnitgrapliy 
and Ethnology, Agriculture and Cattle-breeding, Industries and 
Trade, and a History of the Somalis 

Tiif latest additions to the Royal Westminster Aquanum 
Include the following — Hawksbill Tuilles [Careda tmbrtcata)^ 
from the West Indies , Picked Dogfish {Aranthias vulgarv), 
and Lessei Spotted Dogfish canicula), preiented by 

the Yarmouth Aquarium Society ; Aimed Bullheads {Agimas 
cataphractu\\ Greater Pipefish (Sytignathus mui). Sea Horics 
{Hippocampus ramuhsuj ct h ciaf asfns), Venus's Ear shells 
{Fialxotis tuberculaia)^ from Guernsey ; Sea Mice {Aphrodite 
aculcata\ Purple Urchins {Echiuaj tividus)^ Sun Starfish ( ^olaiter 
ptipposa\ Mediterranean Corals {Balanopkylha vemeearia), 
Veniis’s Flower basket Sponge {Kuplectella aspergillum)^ from 
the island of Zebu, Collected and presented by Capt W. Chimmo, 
RN. 

The additions to the Zoological Society’s Gardens during the 
past week include a Silver Pheasant {Euplocamus nychtkemerus) 
from China, presented by Mr W Milei , a Common Barn Owl 
{Sifix flam ma)t European, presented by Mrs Knight, a Hlue- 
faced Amazon {Chrysotis amazomca) from South AmeriLa, pre- 
sented by Miss M. Jukes j a Silky Marmoset {ji/idtTs tosalia), 
a Huanaco {Lama huanaeos), an Atarai Fox {Cams oaafv), 
three Chmchilloa [Chtneht/la ian^tra) from South America, 
depoilted 
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SCIENTIFIC SERIALS 

Thi Jmmal a/ Menial Science, April, 1876,— Refla, uto- 
natic, and nnconidoui oerebratloo, a hlftoiy and a cntidrai hj 
Thomas Layeock, M.D., is condnuad and completed in thu 
number like paper 11 very mtereiting Dr. Layoock takes 
areat paiiUp and is, we thinki succeuful in maki^ good hli 
claim to priority ove^Dr Carpenter in certain views of an ad- 
vanced nature, which, if they are not already, will soon be 
entirely absurbed m others much more advanced. — Dr Jolin 
M. Diarmid writes in high praise of morphia in the treatment of 
inuniry, when administered subcutaneously. — Dr. Daniel Huck 
Tuke gives an histovical sketch of the past asylum movement 
in the United StateSi doing full justice to the enlighteninent and 
humanity of American physicians, while recording the outstand- 
ing difference between inem and their English brethren In the 
principle and practice of non-restraint — A modest but suggestive 
paper on the use of analogy in the itu^ and treatment of men- 
tal disease, is contributed by Dr J R. Gasquet — Dr. P. Maury 
Deas desenbes a visit to the Insane Colony at Gheel, where the 
accumulaling experience of a thouiiand yean has produced an | 
Instinctive aptitude to manage the insane worth more in practice 
than the best of our consciously-formed systems — ^Dr Isaac ' 
makes some interesting observations on general paralyiu. — 
“Arthur Schopenhauer . his Life and his Philosophy,*' by Helen 
Zimmcrn, 11 reviewed m a manner worthy the book and ill sub- 
ject. — The Journal contains other reviews, clinical notes and 
cases, news, &c. 

Zeitschri/t iirr Oesterretchischtn GaeUichaft fur Mfteorologie, 
Feb 1 — In ibis number appears the lirHt part of a paper by Dr. 
W. Knppen, on the yearly periods of probability of rain m the 
norlhenk hcmispberc. It is accomp.'imed by a valuable diagram 
0/ curves. He begins by calling aitenlion to the value of the 
system on which his calculalioni are based, namely, the mere 
registration of the days of which ram falls m each locality Con- 
fiidciing that in our latitudes changes of vapour tension .and of 
relaiive ImmiJity do not concur, it is simpler than meaiurii'g 
the quantity of rum or snow The probabilKy of a duwnfilj 
depend;! upon two conditions, the degree of rdaiive humidity 
batueen, lay 100 and 3,000 metres altitude, and the favourable 
or oDtavourable circumstances for the formation of an ascending 
current, or, firstly, on the rale of decrease of temiicrature with 
bright , lecondlyp on the slope of the ground towards ihe direc- 
tion of the wind, while the quantity drjieuds also on the quan- 
tity of vapour contained 111 a volume of oir, and so, aeieru 
rill the lempcia'urc lie then gives a detailed accc'unl 
0/ the aulhoiiLies fiom whom he has derived hts materials The 
selected staliona arc well distributed over the greater part of the 

I iirthcrn hemtaphere, including the North AtlaniiCj and have 
mo^t of them afforded records durmg more than ten years As 
in hii former writings on the subject, he represents graphically 
the means of groups of neigh bounng staliona having •riiuildr 
annual disinbulion of ramfall, but aonexcB a table showing the 
actual numbers for eadi staiinn The diagram exhibit h the 
probability of ram in each month fur each district 

Feb 15 — lu this number Uc« Kuppcn concludes his remarks 
on the yearly periods of probaMiily of rain The paper, which 

II illuatraled by elaborate tabluv, contains much valuable infor- 
mation respecting the times of year at which rain is most and 
Jeist probable in a great number of countries and districts of 
the northern hemisphere, 

Cmzetia Chtmua Ualiana, Anno VI , 1876, Fascicolo I — 
Synthesis of the sulpho-lanuic acid'., by Hugo SOnfT The 
auUior in this paper treats of phenol sulphuric a.diydride, 
trichlorhydroquinone-sulphunc acid, sulphopyrogallic acid, 
photannic and pcntacciosulphotinmc acids, the sulpha-acids of 
phoroglucln, &c —On the elasticity of metals at different tern* 
pcratureSh by G Plsati In thii paper the author investigates 
the elaaticily of iron and steel, arriving at the following formula .— 

A'= 

wro* t+a/j“ h irro“. l‘ i + ai 

where A' ii the modulus of elauticitv of stretching force, P the 
weight which acting on the length of wire L, producei the 
lenjtthenM /, a u tbe co-cfficient of linear expansion. — Modifi* 
cation of the process for the extraction of alksioids in poisoning 
of Ihe viioara, by F, Selmi — On a method of detecting traces of 
phosphoric add in toxicological lesearchei, by K Selmi, — O q 
C he use of phyllocyanine as a reageut, by Guido Fellagrc— 
Action of iodide of alJyl and zinc on oxalic ether, by £ Patemo 


and P. Spica. — Chemical reaearchea upon twelve colouied soli^ 
fonikd at PompclL — The remainder of the part la occupied 
extracta from foreign joumals. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 4.—** On the Ongin of Winding! 
of Rivers in Alluvial Plains, with Ramarka on the Flow of 
Water round IJenda m Pipes, ’’ by Prof. James Thomson, LL.D., 
F R S E Communicated by Prof. Sir William Thojuion, 
F. R S. 

In respect to the ongin 01 the windings of kiveia flowing 
through alluvial plains, people have nsuolly taken the loegn 
notion tliat when there is a l>end m any way commenced, ihe 
water juit rushes out against the outer bank of the nverat the 
btn 1, and so washes lliaf bank avay, and allows deposition to 



occur on the inner bank, and thus mak0f t^e linoosity increase. 
But m this they overlook tbe hydraulic priiwiple^ not generally 
known, that a stream flowing along a itrag^Kt ^gnnel and 
thence into a curve, must flow with a dimmisbed velocOy along 
the outer bank, and an increased velocity along the inner bank, 
if we regard the flow as that of a perfect fluid. In view of thm 
principle, the question arose to me some yean igo, iVAy dorj, 
not the WHtr ^nk wear away more than the eiXr, cm f V c 
know by general expenence and observation tttv in fact tlie 
outer one docs wear away, and that depositi are often made 
along the inner one. Ilnw does thu anse ^ 


\ 


The explanation occurred In me in ihc year 1872, mainly aS 
follows ' — For any Imes of panicles liken across the stream at 
diflerent places, as a.B|, a^Dj, &c., m Fig. 2, and which may be 
designated in general as AV, if the line be level, the water piei- 
aure must be mcreuing from A to^ B, on account of tbe cenirb 
fogal force of the partldea compoimg that line or bar of water ; 
or, what comes to the same thing, the water-surface ef the river 
will have a iranivetse inclmation rising from A to u. The water 
in any itieom line c d K ^ at or near ihe surface, or in any cate 
not cloae to the bottom, and flowing nearly along the inner hank, 
noil not accelerate itself m entering on the bend, except in con> 

■ Thu^ klthouih here conToiiieiitly apoken ■! oi e atreun-line, is Dntio 
be luppowd u havinjr really a iteady flow It may cooceived of » on 
averaie •irean line in ■ place where the flaw ii duiurbf d with ed d|ss ov 
by the surraandiof water comniiPf ling with ir. 
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Kqnewc of iU b»tPC ft Jhii if ftn^levd in pftning along that 

' Bbt the Iftjer of Wfttet along the bottom, being by friction 
touch irctardedt hfti pmeh leu centrifuBftl force in any bar of iti 
Mrtiideft extonding, acrqsi the river ; and conMouently it will 
now welong'the bottom toward! the inner bank, and will, 
part oflr^ leotf, rise up 1 m tween the itream-llnc and the inner 
b&bk| and will protect the bank from the rapid scour of that 
aireftW-litie andT of other adjacent parta of the rapidly flowing 
current ; and ai the aand and mud in motion at bottom are 
caniol in that bottom layer, they will be m aome degree brought 
In to that inner bank, and may have a tendency to be deposited 


there. 

Oathe other hand, along the outer bank there will he a general 
tendency to deecent of Rurface- water which will have a high 
VtiJoCity, not having l>een much imprded by friciirin ; and thu 
Will wear awny ihe bank and carry the worn aubitance m a 
great degree down to the bottom, where, a! explained before, 
there wiU be a general prevailing tendency towards the inner 
bank. 

, farther, it leemi that even from the very beginning of the 
envy* foHrtfd there wUl thus be a considerable protection to the 
liner bank. Because a lurikcc ttream-lme c o, or one not close 
tw-the bottom, flowing along the bank which the bend becomes 
ihe bmer bank, wdl tend to depart from the inner bank at d, the 
msttieDGement of the bend, and to go forward along d e, or by 
aome shell course, leaving the space g between it and the bink 
to be supplied by aiower Aoving water which has been moving 
alony the bottom of the river perhaps by some such oblique path 

tlwdoLted lino r o. 

I'clt farther to be observed that ordmanly or very frequently 
ihefOjwill he detritus Ira veil mg down stream along the bottom 



snJ seeking; for resting places, because the cases here specially 
under eonndcraUoO are^ ohH such as occur in alluvial plains, 
and ip rtgioti of that kind tnere is ordmanly ^ on the average 
more ^depooitlon thin erosion. This consideration explains 
that WC^ nc^ hot have to seek for the mabenal fur depo«ii- 
lion on the, inner bank jn the material worn away from the 
outer bank^f the same bend of the river The material worn 
from the ^U tqr j iank ipaj hayi to travel a long distanee down 
stream bmori#||Ming an inner bank of a bend bh whith to deposit 
itself. ^ And now U seema vary clear ibat In the gravel, mnd, and 
mud Cftiriid down stream alpng the bottom of the nver to the 

S lacevibCR. the bend commences, there is an ample supply of 
ietfibts fer dbpQsItion on the inner bank of the nver even at the 
ear best points in the curve which will offer any resting place It 
11 especliUy worthy of notice that the oblique flow along the 
bottom towards the inner bank begins even up stream from the 
bend, » already explained, and as shown by the dotted line fg 
in Fig, 3 The transverse movement comprised in this oblique 
flow U insligated by the abatement of pressure, or lowering of 

' Tl ouut ba hara aiplauied that, by ihe /rrt fivel for any particle, ii to 
be undeniood tha level of an ntmoophenc end of a cnliinin, or of any bar, 
■Unlght or cuived, of pofticlofl italical wOlcr, having one end aiiuatcd at 
ihfl level of the pArticIa, and bavlkig at that md ihe anme prcenure oa ihe 
pVMcIn hsi, ond having the other end, oonBUliiig of a level lurface of 
Waur, IVeely expHcd to ihe atmosphere, rr else having Dtherwlne asino- 
■pheiio pieiHire Ifaera , or briefly we may my ihat thm /w-imi Tar any 
psrtide of water ii the level of the almoipheric end of ili ^rrtsvrr column, 
JBv of an cuiuToleot ideal preunre-^olumn 

* I'hnt 11 to my, excepf when by giolesioal chongen the cause! which have 
Been producing the alluvial plane nave hacome CNtincI, end eroflion by the 
itVar hsicana to predomiitaie over deponLion. 


free-level, in the water along the inner bank produced by centri- 
fugal foice In the way already explained. 

It ma^F now be remarked that the coniidemtions which have 
in the present paper been adduced in respect to the mode of flow 
of water round a bend of a river, bv bringing under notice, con- 
jointly, the lowering of free-level of the water at and near the 
inner bank, and the raising of free-level of the water at and near 
the outer bank relatively to the free-l|tel of the water at 
niddlu of the stream, and the effect of retaraation of velocity 111 
the la^r flowing along the iMd of the channel in Himmiihiog the 
centrifugal force in the layer retarded, and so causing that re- 
tarded water, aaA also fnctionally retarded water, even in a 
straight channel' of approach to ihe bend, to flow obliquely 
towards the inner bank, tends very maLcnally to elucidate the 
subject of the mode of flow of water round bends m pipes, and 
the manner in which bends cause augmentation of mctional 
resistance in pipes, a subject in regard to which I believe no 
good exposition has hitherto been published many printed books 
or papers; but aliout which various views, mostly crude and 
mliie^ing, have been published from time to time, and are now 
often repeated, but which, almost entirely, ought to be at once 
rejected. 


Mathematical Society, May ii —Prof. H. J, S. Sm^, 
F R S , president, in the chair — Dr Log\n was elected a mem- 
ber of the Society — Mr Tucker communicated a paper by Mr 
S. A, Renshaw, on the inscnptlon of a poljrgon in a conic 
section, subject to the condition that each of its iidci shall pass 
through a given point by the aid of the generating circle o( the 
conic The inicnpiion of a polygon in a urcle, subject to the 
like condition, has been accomplished by several eminent geo- 
meters, in a remarkably easy manner by ihe late Mr. Swale 
The object of Mr Renihaw’i paper is to show how, by an easy 
transformation, eflecLed by means of the generating circle, the 
construction ol the problem in the circle can be rendered avail- 
able to the resolution of the same problem in the conic sections 
The author draws flgures exhibiting Ihe inscription of a pentagon 
111 an ellipse, and of a quadrilateral m a hyperbola Mr. Renshaw 
also extendi some other properties (for the circle) given by Mr. 
Swale in the Liverpool ApoUoniui (p 45) to the conic sections — 
Prof Cayley then spoke on Ihe representation of imaginary 
cmantities by an (n, n) correspondence The Chairman and 
Dr Hint spoke on the subject of this paper, Prof. Cayley 
having taken the chair, the President communicated two notes 
The lint was on a theorem relating to the Pc Ilian equation Let 
D be any integral number, let T and (/ be the least lulcgnl 
numbers which latiify the Pellian equation — D = i, 
and let ill, il,, il|, . . be the period of complete quotients 

of the form ^ ^ which is obtained m the development of 

Ihe root of any quadratic equation of detcrminaiit m a con- 
tinued frncUon The equality 

n, xnax. . . T^UJd 

was established in the note, and an expreision for the nuniber of 
non-equivalent quadratic forms of determinant D was deduced 
from it The second note was on the value of a certain anth- 
meiical determinant. Let (m, ») represent the greatest common 
divisor of m and n, and let ifr {tn) represent the number of num- 
bers pnme to and not surpassing m , the equality 

a±(i,i)(2,2) («, i«)-l^(l)f(2) . , ^{m) 

was established in the note, and several consequences deduced 
from it. 


Zoological Society, May 16,— Dr. A. Gunther, F.R.S , 
vice-president, in the chair. — Dr. P Comne exhibited and 
made remarks on the soological ipecimens collected by him 
during ihe survey of the south-eastern coast of New Guinea by 
H M.S. Basilisk. — Dr. Gunther exhibited and made remarks on 
a collection of Mammals from the coast of Borneo, opposite to 
Labuan. Amoiw these were especially noticed a young example 
of a Monkey {PfacaA melanotu) of which the exact habitat was 
previously unknown, and a new species of Tttpaia^ propos^ to 
DC called T minor — Dr Gunther also read an extract from a 
letter recently received from Commatider Cookson, R.N , stating 
that be was bringing home from the Galapagos Islands a living 
pair of the large Land-tortoiae, of Albemarle Island. Com- 
mauder Cook ion stated that the male of this psir weighed 
270 lbs., the female 117 lbs. — Mr. Sclater exhibited the skin of a 
rare Padfle Parrot (CiiipAi/iis kuk/i), which had been obtained 
by Dr. T, Hale Streets. U.S Navy, at Washington Island, of 
the Palmyra groups and had been sent to him for examinadon 
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by l>i; Jb GcNifii— Prab Mflftl^ Duoaiii FtR.S , md Um 
laecind pbrtlon of k monolir on the Madrepemrim dtidaod up 
dwte ^ nnadltloa of H« Bl S Forcu^^m. — Fiof. Di n ijni ilio 
I'ipd'oaciipoEmi of new llttonl end deop-M cornli fronithe 
AtUndc Cceftp, the Antiilea, the New Zeelnod ibd JapeneM 
Sow* nnd the Peniui W. H Flower, F.R,S., reed 

A pepcr on aoma cnnial and dental chanctera of the exiating 
bpedea d* Fhlnnrrrngl Thii paper contamed the Ttralt of the 
Qiuiinlnadmi of iJculla of Rhinoceroses contained in 

the Mitscnm of the CcUege of Surgpooi and the British Mu- 
miDf described the prutclpaT characto'IsUcs of thn Aet 
fonni under which they could all be an^nDcd. ijL i ]. Fhtnoctrfil 
unic&rms^ Linn (ladwne ^ > Ui /ihiMo- 

ftroi sondaitHs^ Cuv. (iadudln^ jicni>6»i and najolu of 
f^oiy) i 3. Cerniorhitmt Cav. (including C nifer 

Gnyi i ^ Atd»4^t ^%ecTn^^ L\nn (including A, keiUon, A. 
Smith , 5- AUiodu* simuj^ DarcbclU It was also shown that the 
bkuLl of a Rhinocerofe lately received at the British Museum from 
BoipeOj waa that of a two-homed species not di&tioguishthie 
frosu iwssoTmurj.— A communication was read from Dr 

Julius TOO Haaat, F.K.S., containing lomc further notes on 
OuhdoH grayif a new genus of Ziphioid Whales, from the New 
Zealand 

'**' Geneva 

Phyllcnl and Natural History Society, February 3. — 
Prof. Marignac gave a rhumi of researches on the ipeciAc 
heats of saline solutions Thu work, the result of a long 
series of eaperiments, does not lead to any general law enabling 
us to mfer the speaAc heat of the solution from that of the con- 
stitnent elements, bases, or nculi. This pa]ier U pobliihed 
in the Archdois dit Scxwnees — M Th^oo. Turrettlni, who 
hu to make frequent visits to the bonng of the St. Gothard 
tunnel, gave an account of a phenomenon which is frequently 
prod need during the progress of the work in the granitic 
mass of the mountain. When the rock is shaken by the 
explosion of a mine, the reports resulting from the explosion arc 
not the only immolate ones produced. Afterwards, and at 
unequal intervals, other ipontaneoiis explosions are produced, at 
oonslderable diiUncca from the mine-bme, of which the cause is 
unknown, and which cause numerous mradents to the workmen. 
The phenomenon 11 new, and it appears to indicate in the very 
substance ol the granite, a species of tension inherent in its for* 
madoo, ud which, agitated at one point, Is transmitted to a 
distance 10 os suddenly to disengage large fragmeots of material. 
It may be cumpared with the experiment aaily made hy the 
quarrymen who work the erratic blocks in tbe valleys of die 
Alps, to obtain building motenali In order to obtain them 
they use wedges of wood which they drive into holes pierced for 
the purpose, and which, being wetM, cause by their expansion 
the disjunction of the gvaniUc masses. This oisjunclion u not 
produced by gradual iusurei as In the case of roilUitones, for 
example. It u always accompanied by an expLosion more or 
leu Wolent, and the two di^oined surfaces cannot again be 
racily fttted to each other There 11 dcformatioii of the mate- 
rial, Icaduig to tlie presumption of a state of latent tension exist- 
ing in the oonitiiuiion of the rock itself, and which a point 
hitherto quite mysterious, may throw light on the mode of forma- 
tion of these ancient rocla. 

Paris 

Academy of Sciences, May 32, — Vice-Admiio] Paris in 
the chair —The following papers were read ■ — Second note on 
theoretical and experimental aetermlnations of the ratio of the 
two specific beats m perfect gases whose molecules are mona- 
tomic, by M Yvon VilUrceau — M Vulpian was elected Member 
In Ote Section of Medicine and Surgeiy, m room of the late M. 
Andial— On photographic images obtained at the foci of 
a>liUDomlcjal tclcacopcs, by M. AngoL The dimension of the 
image merges considerably with durollon of exposure and in- 
tehsTty of the light The phenoinenoD U the same^ wheihcr the 
^Uodion be dry or moist ; also when tbe inisnii^ of light is 
yaiied^ the time of exposure remaining constant. M. Angot was 
U4 to reject the idea of a travei)ii^ Qhtm\ntmdni\ of the photh* 
I^UlWcactlOD. He deduces the enects from the ordioaiy theory 
of A macti^— Action of or^ic adds on the tungsutna of soda 
M. LcTort.-p^n the physical properties of water 
Gciaidin, He diatmg^bes two t|pea— blue 
r _ at fbris Jiy^Vanneand 
he blue ia changed mfit green In mai^ 


and MCAbj(.b: 

*npi«y.>y[, 

water and| 

WM bat igMt pow^^by oii^'c mst^r ind^mpositiqn,-^ 
Ob int lend stained in otrUiu platinum pofaiii u «ed m lightnlbg- 



condoctoiifa by M. de ^ Two 
ll^tnii^t Oie Vetuvlnfobasrvmtoiy^fr^ MUubj 
10 to 10 per cent of lead. Plathupa ptiM*, fcf 
abould have at least a deiudty « .W 

pertlea of borax, by M. Larrsy.— On tbf pespast) , 
eentaining cyanide of potaasium, for deitiUDlloto dl 
by M. Mdhis.— On Instrumental diffraction, b7 

draws some inforeboeft from the fact tbtt oil 

Lelescopci of diffewt aptetares do not psrorive the 
at the oame instant ) the feeleacope with tbe smallef ap^HSU'i 
show its little sooner than the other. T-^odlAcatloB» Vs 

S dea, rendering their con^rudion easier and oior# efOhomi(e|ily 
f . O minus. He substhutca parchment paper fo^ the PO>be| 
vessel Thus a simple and good sulphate of copper pAcf pw Jbt 
ma I0 by wrapping a sine cylmdor in parchmcfit papdr, 
spirally a copper wire rouqa this and immcTvtbg the^Whofo h A'J 
sulphate of copper solution. — ^New experiments on tho fleidwliw 
of loe, hy M. BiancouL Ice expelled by constant pfestuiu 
an iron |4ate ar’,) riaea m a crest about the gompraiyUng bQd|^ 
It has, manifestly, campreisibility or plasticity^ but slow andyiM , 
limited, <*O a nitrides and carbida or moUum and taatalun^ 

M. Joley. — Normal pyrotartanc acid, by M ReboilL— -On 
trolyau of denvativea of aniline, phenol, BOphtylaibfai^ bw4 
arthraqulnone, by M. Cfoppclsroeder.— On the naotion of 
■phene nitrogen by monla, by M. Schloeaing. M* Oehnlb^ 
expenmsnts to prove that gaaeoua nitrogen can be Axed 
of combination by various organic matters, were repeated (with 
certain precautions) by the author, but with ne^ive retulU--^/ 
On the nature of the mineral aubatances assimUatei by Cham- 
pignone, by M. Cailletet. The mycdium takea from the aotl al» 
most tho whole of the alkalies and phosphorlo icid praseot Tbe 
ashes of champignons are aimpler (ban those of chieiUipb9U 
plants '.Silicon and iron, important elements In the latter,'' aifv 
absent In the former : whicb are also poor In luntand mMpneik. 
The anlhor sxpUns how fotiy ebdes are fenn^iL^'— On itt ana- 
tomy of the ouiaical eppentiH of the gnUahopper, bf Ifo Car* 
let He correcta, in some points, what hM hkMtPbeeAl 
about this oegoD,*— On a new spe^ of psovoapAhnU (/ 
Schntidm) porasits of cvrdwM, by ] _ 

— On the oepositi of quaternary loaiUi fnlMawAimr i, ^ 
Gaud^. Tnia distnet, which has not yet allricteAmnflt^ ^ 
attention of geologlsls, 11 one of the mpsl IntensVi^ m France 
for s^y of quoteraarjr palssontologr.-i-'nii Akkqip or d#arfrr 
of the mtenor of Amca, by M. Marfotte. tiw0h flay an 
important part In the mhglo&s pf the andjent" IJmtlsnA 
■nd It is probable the Uttar knew ihe coegtiy ef the Nionu- 
N lams. ^Traumatic tetaaos trented ancoesilhflir by intral^ous 
Injecliona of chloral, note by M. Oid^ — Op tfia emaions which 
must be attribiitad to action m diluvial vfat^ ^ If* Robert 
Thcic afe, on hilUsides inch ai those in ^ vailuy of tie Oisc^ 
two sorts of eroalona, the one very old, reaching back id Uw 
cataclysm of ^eologiils, the Other more recent, add nlUwi the 
proce» of being formed. 1^ ' 


GONTRNTB 

' ViII — CHAXLaa 


“ SciBNTiriC WoRTHIBH ' 

Sitwl Enfwgnu^ 

Thb Liubltt to Animals Bill, i - f ■ v - ■ > 

Ihx SciBNcm or Languacb By the Atv A H, Savci,- 
Our Book Shblv 


Wirwit- 

> • * r « If 
t . » • If 


Ihirpi'i “Rudimanli of Gsdloay " 
Hhcu-'i '^B outh AiutrAlIa ” 


;4; 


Lbttuii to tue KniT'tR . — 

iha 3p«inna Sf kha Name "PipdR.'* — Dr A R KeVia u , . , 
Mow &ii1anQ PrehiiKo Ic SkelaiAa.— Dr. JuLivi VOM Aaast , > 
Vuiblli y of die BnielUlei ofDranm.^itAFH Hall^. ' , d 
PftOiKG iva Rci mbluioe m die Slodti — J C. GaltOX . . « . 

Oua ABTBONOillCJyL l^LUUH — 

The BeCondniy Light of VeAuf , ^ - 

Ibfl ObiDrvjE >ry at Atheas ,1 - r f t" v' 

Tex Lo/iif Lollpctioh CoKruaMcxs . . r ■ < - - 

Tmb Cetrisn or thk ' Challbnoh * (ITj/A 
Narua-L Hutorv at tux Huyal ACapumv^ Be awi 
■AL ists , .... ... . ; - 

Tex Ethhoiogv or th^ PAruAns op Haclav CoaIT, 2faW 
Guinsa B* J C GaltOx ... #1'' p 

¥ lia MuaiUM or CouPAaAT,iVBj2oei,noir, Camdkioox. RSyA. v > 
He GBKxjcwicH Tiux SiGUAi- SyrTaU, lU U 

M lORATlOPi AND liASlTt 0/ THS WORWBOIAX LxMHIMU 

Tex S|t>cHUita UuaNds ByUtItff'NAh * ■ -i 
Tila Xaian CoLLpcTioli CoNpimaipW - . 

Phjn^cal G«Bu^k|^, ■uB.^pOpeiueg 




idrdop BgndsWAi 
fGHWAJI^ V 


ffw.' 








■'(A^ WiUiLMio 



NA TORE 


54 ' 


THURSDAY, OCTOBER 19. 1876 


MAUDSLEY^S PHYSIOLOGY OF MIND** 

Th€ Physiology of Mifid. Being the First Fart of a 
Third Edihon, Revised, Enlarged, and in great part 
Re-written, of "The Physiology and Pathology of 
Mind/' By Henry Maudsley, M D, (London . Mac- 
millan and Co, 1876.) 

M an very long ago, probably about (he time he 
became man, reflected that he felt and thought , 
since then no one has ever had the least doubt, as to 
whether a given object of thought was a fact of mind or 
of body ; and every attempt to resolve the one into the 
other has been but the vain enterpnse of a misguided 
intelligence The physical and mental stand over against 
each other — the fundamental duality of being which no 
eflbrt of thought has been able to transcend. How, after 
reflecting that they felt, our far off ancestors came Co refer 
their feelings and reflections to a soul or spiritual entity, 
which they supposed to inhabit and animate the body, to 
cause and direct its movements, can never be more 
than a subject of speculation But that such was 
the universal belief of mankind, that such is still the 
creed of all save a few, and that all language has been 
evolved under this conception, scarcely requires to be 
stated. For ages the curious speculated around the 
fascinating mystery of the union of soul and body — and 
yet the mystery Tcmained. A slow change of view, how- 
ever, was taking place. From the belief that the life 
and movement, the health and disease of the body, 
were in some way directly dependent on a conscious, 
thinking soul, we have passed gradually, very gradu- 
ally, to the view held by that body of thinkers who 
claim to be the scimtiflc psychologists of the present day, 
which 15 , that mind|B|cling, and thought, in a word, con- 
sciousness, is depeno^Qt on bodily organisation. Dr. 
Maudsley presents the volume before us as a treatise or 
"disquisition, by the light of existing knowledge, con- 
cerning the nervous structures and functions which are 
the probable physical foundations, or the objective aspects 
of, those natural phenomena which appear in conscious- 
ness as feelings and thoughts, and are known only in that 
way.” ^ 

Ten years ago, when Dr Maudsley published the first 
edition of his work, " The Physiology and Pathology of 
Mind,” of which the volume before us is the first part 
much enlarged, there was a need, which no longer exists, 
for Iterating and reiterating the evidence of the invariable 
and uniform connection of mental phenomena with ner- 
vous organisation. This useful work Dr, Maudsley did 
well, and as he himself says, “ with all the vehemence of 
youthful enthusiasm " The dependence of consciousness 
on nervous organisation may be claimed as fairly estab- 
lished, and the great question that now presses on the 
attention of the scientific psychologist is, What mode of 
connection can we figure to ourselves as the relation sub- 
sisting between consciousness and the material organism? 
We are among those who main tarn that to this problem 
no accepuble solution has yet been proposed. Dr. 
Maudsley thinks otherwise, anM much of the present 
Voi,. XIV. -No 364 


volume is taken up with attempts to unveil this deepest of 
nature’s mysteries. We have come to believe, taking it 
as established, that for a given fact of nervous action 
the corresponding fact of consciousness will ever be 
the same. The question now is, in 'l^hat relation does 
this fact of coniciouiness stand to tl|e constantly related, 
but totally unlike, phenomena which we describe as 
nervous action ^ The phenomena, it 11 answered, are not 
so totally unlike. "Above all things it is now necessary,” 
says Dr. Maudsley, " that the absolute and unholy 
barrier set up between psychical and physical nature be 
broken down, and that a just conception (of mind) be 
formed, founded on a faithful recognition of all those 
phenomena of nature which lead, by imperceptible gra- 
dations, up to this its highest evolution” (We continue 
the quotation simply as illustrating Dr. Maudsley's style, 
which we venture to think is still at times rather above 
the sober unimpassioned language of science,) " Happily, 
the beneficial change is being gradually effected, and 
ignorant prejudice or offended self-love in vain opposes a 
progress in knowledge which reflects the course of pro- 
gress in nature , the stars in their courses fight for such 
truth, and its angry adversary might as well hope to 
blow out with his pernicious breath the all-inspinng light 
of the sun as to extinguish its evcr-waxing splendour ” 
Well, the unholy barrier between psychical and physic-al 
nature has to be broken down, and to this end wc are 
called on to form a conception of mind which will enable 
us to conceive U as a product of physical evolution. 
Complete failure has, we think, been the reward of eveiy 
one who has ventured on this most hopeless undertaking 
(sec our article "Cosmic Philosophy,” Nature, August 
5, 1875). Let us see, however, how Dr. Maudsley would 
have us proceed. In the first place, we are invited 10 
I perceive distinctly " that consciousness is not co-extcnsive 
with mind, that ic is not mind but an incidental accom- 
paniment of mind." This is certainly a large demand 
to begin with, and wc would rather be with those 
who would maintain " that it is improper and indeed 
absurd to speak of mind except when speaking of states 
of consciousness.” The word " mind ” has been used by 
all mankind to denote states of consciousness, and not a 
material organism, nor the changes in an organism The 
philosophers also are against Dr. Maudsley, but of these 
he makes little account. We may notice in passing, 
however, that, m preparing for criticism Prof. Bain's 
statement that mind is " the sum total of subject experi- 
ences, that which has not extension,” he finds it con- 
venient to " alter the wording of it ” so as to make it 
" run thus — mind is the sum total of the experiences ut 
that which has not extension, fhal 'which has not exten- 
sion being a subject!** We can only suppose that Dr. 
Maudsley has wholly misunderstood Prof, Bain's words. 
Prof. Bam, as we understand him, means to give a double 
description of mind — it is the sum total of subject experi- 
ences, or again, it is that which has not extension. The 
differenqe between this and the statement— mind is the 
sum total of the experiences of that which has not exten- 
sion — is obvious. 

But to proceed. By insisting that " emotions good or 
bad are physical phenomena,” " that ideas arc msensible 
motions of nerve-molecules, of the nature of vibrations," 
Dr, Maudsley can without much further violence to 

L U 
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languag* bring the relation of mind to the physical 
organism under the familiar conception of or^n and 
function. 

Cabams spoke of the brain secreting thought as the 
liver secretes bile. Dr Maudsley recogniscsj however, 
that this is a " falllM^ious companson.^^ " Here,” he says, 

" as elsewhere, confusion is bred by the common use of 
the word secretion to express, not only the functional 
process but the secreted product, both insensible 
vital changes and the tangible results of them.” It 
seems, then, that by the word *'niind” Dr Maudsley 
really means to denote certain vital changes of the brain 
and nerves ; when he speaks of an emotion or an idea, 
he means to refer tg ceitain peculiar agitations of the 
while and gray matter of the nervous system There is 
no difficulty now in seizing Dr. Maudslcy’s meaning when 
he speaks of ''the performance of an idea,” nor in con- 
ceiving " mind,'' that is, the nervous operations, as the 
functions of the nervous system. And we have no other 
criticism to make than is implied in the remark that Dr 
Maudsley by using language in this way would not, we 
fear, commend himself to the old woman who was all her 
life so thankful that Adam had had the good sense to call 
all the animals by their right names. 

Accepting Dr Maudslcy’s nomenclature we have noUhe 
slightest difliculty m conceiving “ that all the operations 
which are considered mental and to belong to psychology, 
may be performed as pure functions of the nervous 
system, without consciousness giving evidence of them, 
or having any part in them ; ” on the contrary w'e are, as 
will presently appear, disposed to be more thorough than 
Di. Maudsley himself in regarding the physical machine 
as sufficient for all its own operations Hut before pro- 
ceeding to this the second branch of our criticism, let us 
recall the original, in fact, the only difficulty Are we, 
now that we can talk of the “ physiological mechanism ” 
working out the ** cognition of a logical necessity without 
the aid of consciousness — are wem a bctltr position to 
figure to ourselves the mode of connection between con- 
sciousness, Ihis mere '* satellite of mind,” and those 
physiological operations ? The darkness remains thick 
and impenetrable as ever. Here are some of the 
empty, worse than empty, phrases, with which Dr. 
Maudsley would have us conceal the limits of our intelli- 
gence, and our blank ignorance of what lies beyond these 
limits. "Consciousness,” he says, "is a quality or attri- 
bute of the concrete mental act.” It is, however, we may 
be permitted to think, a most singular quality of physio- 
logical operations — we must not forget that these are our 
mental facts — for it has, like Lucifer of old, rebelled 
against the supreme power, having, as Dr. Maudsley 
complains, "miraculously got nd of its substance, and 
then with a wonderful assurance assumed the [office of 
commenting and passing judgment from a higher region 
of being, upon the nature of that whereof it is actually a 
function.” Consciousness, then, is a function, an attri- 
bute, a satellite, a quality, the usual but '* not the indis- 
pensable accompaniment of mental function." To ask 
wAy " cerebral organisation functions as conscious 
energy ii, says Dr. Maudsley, "an unwarrantable 
demand.” It would probably be so ; what is asked of 
men of science is not wAy f but how f How are we to 
manipulate our conceptions of matter and motion, so as 


to get out of them our conception of consciousness 7 
The thing is not to be done. 

We come now to the second branch of our criticism. 
Strange to say, afler preaching the gospel 
*' the wonderful works which it is continually doing Kfore 
our eyes,” Dr. Maudsley finds himself as helpless the 
most bewildered of the metaphysicians, whom he holds in 
such supreme contempt, to work the animal machine with- 
out the assistance of something that is not physical. In 
arguing against the presence of consciousness in the per- 
formances of the decapitated frog, Dr Maudsley contends 
that consciousness is not required for the performance of 
these movements, that they " may be explained satisfac- 
torily without the assumption that its spinal chord pos- 
sesses feeling and will," " that the frog acts necessarily 
and blmdly.” In thus contending for the " mechanical,” 
"the entirely physical nature of the movements,” Dr. 
Maudsley would distinguish them from another class of 
actions which he recognises as not entirely physical in 
their nature, as somehow " dependent on consciousness,” 
not blind and necessary, but "instigated by will and 
guided by intelligence ” Surely it is to little purpose (hat 
Dr. Maudsley has made thought and emotion physical 
phenomena, if he must after all call in the aid of con- 
sciousness of something not physical, to work the me- 
chanism of a frog. This is not, as might be supposed, a 
mere slip in a subordinaLc aigumcnt The thraldom of 
spintualisiii, from which Dr. Maudsley has not escaped, 
betrays itself in all parts of his book, even when he is 
deliberately stiainiiig after his favourite conLepUon of a 
thinking machine. " It may seem,” he says, "an extra- 
vagant thing to say, but to me it seems conceivable that 
a man might be good a rea'ioning machine with- 
out as he lb With consciousness, if wc .issumed his nervous 
system to be equally susceptible to the influences which 
now affect him consciously, and if wc had the means, by 
microscope or galvanoscopc or some other more delicate 
instrument hereafter to be invented, of reading oil the 
results of bis cerebral operations from without." Why 
does Dr .Maudsley need to call in the aid of microscope, 
j or galvanoscope, or some other more delic.ate instrument? 
Why should his unconscious man, equally susceptible to 
the influences which now affect him consciously, not be 
able when asked to tell ui the results of his deliberations, 
or to write them down for us ? Is it that after the sound 
waves of our question have agitated the tykip^tnum and 
set the appropriate nervous mechanism in motion, these 
physical phenomena have to be translated into, or taken 
note of, by consciousness — by something that is not 
mechanism, or that is at least more than the working of 
mechanism — in order that this nervous stimulation from 
without should give rise to the movements implied in 
speaking or writing ? Dr. Maudsley's unconscious reasoner 
who cannot tell us the results of hii reasoning ii a defec- 
tive construction. In spite of himself Dr. Maudsley gives 
to consciousness, to " the witness,” " the sense by which 
the (reasoning) operations are observed withia,” exactly 
the mysterious place and inconceivable functions which 
less advanced people actnbute to the thinking soul, which 
they believe to inhabit the body to cause and direct its 
movements. 

Our space requires that we should bring our crhlclsm 
to an end j nor is there much occasion to carry It farther. 
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We shall therefore conclude with a remark on Dr. 
Maudsle/s attempt to make something of the will — that 
apparent point of contact of the physical and the mental, 
which has been the veritable will-o'- the- wisp of our 
psychologists. Towards the end of his book (p. 442) Dr. 
Maudsley, in examining a ‘'simplest case of volition/’ 
tells us that it “ sprang from that fundamental property 
of organic element by which what is agreeable is sought, 
what IS painful is shunned." This is not advancing 
knowledge, but rather the reverse. How can any sub- 
stance, whether we call it organic element or by any 
other name, seek the agreeable and shun the painful ? 
By movements ; we know of no other way of seeking 
and shunning But how are these mental things, pain 
and pleasure, related to movements of any kind 7 Here 
wc And ourselves, after much laborious groping, face to 
face with the very problem we set out to solve. Truly 
what we have to leam m psychology, before and above 
all things, is our ignorance. 

Douglas A. Spalding 
OUR BOOK SHELF 

Annua/ Record of Science and Industry for 1875 Edited 
by; Spencer F, Baird, with the assistance of eminent 
men of science, (London Trubner and Co, 1876.) 
For this admirable record we have again to thank our 
American fnends. The volume now extends to some 
900 pages, and each year bnngs improvement as well as 
enlargement of its contents, Unfortunately so many 
subjects are now embraced within the scope of this 
annual record, that the space devoted to each subject is 
necessarily curtailed. I'his, we think, is a misfortune. 
If feasible, we would venture to suggest a division of the 
record into two parts, inasmuch as pure, applied and 
very homely science are here m close and cunous juxta- 
position. Thus we And “ tables of elliptic integrals," the 
“computation of the areas of irregular Agures," or the 
“ dissipation of energy,” followed by “ beautiful ornament 
for rooms,” “ renewing wrinkled silk," and “ improved 
modes of closing barrel hoops." It is true the editor has 
most carefully and laboriously classiAed the whole, so 
that we are gradually let down from elliptic integt^s at 
the beginning to barrel hoops at the end. Doubtless the 
editor considered that by these things men would leam 
“beer and skittles" was an integral part of the scicntiAc 
as well as the popular need. The Arst half of the work, 
which gives a general summary of scientiAcand industrial 
progress for the past year, is more carefully edited than 
the brief notices of papers which form the second half. 
For example, turning to general physics, we And para- 
graphs on Mr. Crookes' experiments scattered about 
in several places , the same is true of Dr. Guthne’s 
researches on cryohydratea and of several others we 
might name. Again, in the index, which is extremely 
minute, the same name is put under different headings ; 
thus, Mr., Mr. Fredenck, and Prof. Guthne are the same 
person, though separately referred to But in spite of 
these criticisms, the book is a useful one and contains a 
vast mass of inforroalion. Sketchy as it is, nevertheless 
It IS undoubtedly the best annual record of science — in 
fact the only one in the English language , and hence we 
are glad to observe that a suggestion we made in noticing 
the preceding volume, namely, having a London as well 
as a New York publisher, has now been earned out. The 
scientihc bibliography of the year and the references to 
periodicals, giving the fullest reviews of the books them- 
selves, IS an excellent and valuable feature of this Record. 

Causeries Saentifiques. J. Rothschild, Editeur. (Pans ) 
This little book gives a bnaf and popular account of 
some of the pnncipal discoveries and inventions of the 


past year. It is written in a lively, simple style, and 
doubtless has done something in France to extend an 
interest in science and to spread a knowledge, though 
but a superAcial one, of the more striking resmts of expe- 
nmentaJ research. The absence of technical terms 
brings the volume before us within the comprehension of 
those who have had no scientiAc education. How is it 
we are so behind our neighbours in books of this kind ? 
It would, however, have been well if the editor of this 
volume had paid a little more attention to the spelling of 
English names, and exercised closer supervision through- 
out, as we notice several misprints m its pages 


LETTERS TO THE EDITOR 

\Ths Mdiior does mid held himself nsponstbU for cpismns exfressea 
by his cofreipondints. Neither earn he umaertahe to return^ 
or to correspond with the writers of r^eeted monusenpis. 
No notice u taken of anony/mous eommunicattoMi,] 

The Belf-fcrtllifation of Plants 

, SOMK yenrs ago my ius pi cions were strongly aroused by certain 
observations, against the importance of inlerciossmg , and since 
then other conduKions, such as the following, have been steadily 
forci^ themselves upon me, and which will probably agree with 
Mr T Meehan’s. (1) that Reir-feriilisaLlon was the primordial 
condition of plants ^ (2) that conspicuous flowers of all kinds are 
a secondary result, due to insect agency, by increasing the size 
&c., of the perianth ; (3) that thi'i has, in its turn, caused a 
correlative disturbance in the sexual arrangements, viz , that it 
has caused to be sacrificed the (onmnally) normal state of self- 
fertihsation, and has set up croBS-lertduation instead , (4) that 
this latter being 1 datively less certain of being dTecled, is com- 
pensated for by a superabundance of alteration m its 

form and influence, dimorphism, the separation of sexes, and 
perhaps other details of sexual difTerentialion , (5) that the exist- 
ing self- fertilising flowers are in no case ])rimordlal but degraded 
forms , (6) that in consequence of such degradation, of the 
perianth especially, the sexual organs have recovered their 
original energies, and so resume their long lost self-fertilising 
powers. 

The cf the whole process I take to be ''compensa- 

tion," In the first instance, the enlargement tif the corolla n> 
accompanied either by a more or less degree of destruction of 
one or both of tliu sexual organs ; as in the ra] -florets of Cen- 
taurea^ which are neuter, in "double" fluinered comnositoe, 
where the new "ligulale” ones pass from the usually her- 
maphrodite condition of the tubular disk florets, or male, afc 
in Calendula^ to female only, or even to the neuter state, as in 
Dahlia ; or else by the above-mentioned different lat ions of 
the sexual organs in their forms and functions. The primary 
cause of such increase m the perianth may, perhaps, be due to the 
mere mechanical influence of the msec Lb themselves, which by 
constantly renewed pressure, may determine a flow of nutriment 
to those parts ; this — which I only assume os probable — diverts 
It Umporanly from one or both whorls of essential organs. The 
result IS protandry or protogyny, &c To compensate again 
for the loss of Belf-fcTlilisation, there come into play, as stated 
above, all the adaptations to secure inter-crossing Hence the 
idea of plants abhorring inter-brcedmg appears to have arisen 
from observing conspicuous flowers only, and as these are m the 
majority nowsmays, it was a reasonable conclusion but the self- 
fertilismg ones are extremely numerous altogether , and it is this 
small but highly significant minority, not to add the special 
contnvances which occur in order to secure Belf-fertiLiaLLon, 
which leads one to the opposite conclusion 

Sclf-fcrtdisation 1 believe hot to be always an absolute but a 
purely relative condition ; that although many species arc now 
altogether lelf-fertiluing, yet whenever conspicuoua flowers be- 
come dwarfed, 1 suspect there is a tendency to their becoming scif- 
fertiliBiDg. I have found jt to be so in some Coses, and should feel 
extremely glad if any readers of Nature would kindly observe, 
at this season of the year especially, whether any dwarfed wild 
or other flowers they can And are lelAfertUibing or not, or else be 
good enough to forward the same to me For example, 1 have, 
this September, found dwarfed blossoms of Linaria vulgaris 
often spurless and without honey, having the stigma situated 
between the two pain of anthers, and the pollen- Lubci pouring 
into It both from above and below, bioularly in small flowered 
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•pecimnu of rvumhlla reptam^ leii than hair ftn inch In dk- 
mater, and even m unckpanded buds, were the polleh- tubes 
pcQetrktlng the stigmis 

1 call attcnlion to pollen -tubes, becauae, unleia they be 
obairTcd, one cannot fed absolutely certain that the dowera are 
really lelX-revtilised , and even then, that Tact must be associated 
with the relative positions of anthers and stigmas, and the 
reflllUine abundance of fruU 

Ahotner point I would mention of importance is the necessity 
of obiervihg the order of emer^en^e of the Ufhorh, The subsequent 
mtes bf growth may prove n source of decefition, so that it is Dcces- 
Earv to go back to the very earliest condition when the parts are 
little more than papillee, and IF possible even before one or more 
of the whorls have put in an appearance at all. Now I find that 
in conspicuous flowers, with certnm exceptions, the corolla ib 
very often the /ast to emerge, though ultimately it aMama by far 
the largest size when adult , that the stamens usually come diiectly 
after the calyx, which, if present, is always first, acting os a 
protecting and nourishing organ , and that the pistil cOmes next 
nnch an order results usually In protandry ; but while con- 
spicuous species, Stella} \a Holoitea^ and Cardamwe ft a/cfuts, 
have the ordcr^ calyx, stamens, pistil, corolla, inconspicuoub bUf- 
fertilising species arc often as Jollnwa — e j^ , CerasUnm ^lome- 
ratum — calyx, pistil, stamen^ corolla, and Aastm'tium offict’ttale^ 
calyx, stamens and pistil (together), corolla- These examples, 
out of many collected, appear to point to an Important connection 
between the order of emerjjehce and development on tiic one 
hand, and cross and aclf-rertilisation on the other The connec- 
tion between these two orders of faLls t lake to be, as already 
slated, due to the fact that the energy of conspicuous dowers la 
charted Into the corolla, which thereby delays the development 
of the pistil , but when the corolla is arrested, the pistil recovers 
Itself, and its growth is equal to or precedes that of the stamens, 
the result issuing in a synchronous matunty, and consequently 
self-pollination. Gforgk Hfnsiow 

7 , Bctillnck Terrace, Regent’s Park 

WallAce’i Oeographical DiitribuLion of Animals'* 

Allow me to point out in NAiukE a few errors which occur 
111 Mr. Wallace’s "Distribution of AnlmalR," regarding the 
extinct mammalian fauna of India 

III the first place, there 19 a mistake regarding the locality of 
the Perim Island (vol 1 , p 362, vol. ii , pp, 157 and 221), from 
which Tertiary fossils have been obtained, in Mr Wallace's 
hook the Perim Island, at the entrance to the Red Sea, is the 
one leferred to, whereas the true spot is Perim Island, in the 
Gulf of Cambay. 

There la, therefore at present no known snot to the cabtwaid 
of India which shows the former extension of its Ttitiary mam- 
malia into Africa and tiirope, although such extenMon doubtless 
existed. 

The extinct gentis Enliydrjodon, from the Siwaliks vol 
li., p, Soo), is ^ways referred to ns Enhydnon, 

In Vol. 1, (p. 12a) the genus Tapirus is mentioned os occur- 
hng in the Miocene of the Punjab , this determination is on the 
authority of Dr. Falconer, who hastily examined a single tooth 
(now in the Indian Museutn) , this tooth, and others subse- 
quently found, turns out to belong to the European Miocene 

J tenus Liatriodon ; the only other mentioned occurrence of a 
ossil Tapir in India, li by Mr Clift, who figured the sympbysis 
bf a mandible {Cevl Trans, sec ler,, voi li ) from Burma, 
this may, however, also belong to Llstnodon, 

Ihvol IL (p 202) the genus Urvui Is mentioned ns having 
been dcsctibM from the anvoliks and the Nerbudda Valley ; U 
has onlv been described from the latter locality, Hysenactos 
being the Sl*alih pnus. A new species of tame Ursus has, 
however, been obtained this year from the SLwaliks, and will be 
lubicquetitly described. 

In vol. ih (p 21a) Hipporion shouM also be mentioned ai 
having been mund in India os well os in EUreme 

At p. 228 of the same volume, it is statea that Elephos haa 
*' perfaeps one species Pliocene in Central Indid ; " in reality 
there are two species undoubtedly from th6 N^wer Pliocene of 
the Nerbuddii valley, vh , E, nomadleus and E (Stegodon) 
ins^His 

voi. 11, p, (heUeniu Ilyitrlx has been fossil in the 
Slwoliks of India as ^11 as In Eurhpe and America, 

1 may add that, as announced m the August number of the 
'* Records of the Geological Survey of India,'* for the present 
vear. 1 have determined the eaistence of a ipeclei of Manls (the 


first fossil species of the genua) ihd of a Cctatban, i^ttK othhfr 
Qew forms, from the SLwaliks, UiceiAUD LydeKKER, 

Calcutta, August 27 Geological Survey of India 

The Resistance of the Electric Arc 

For the purpose of determining theoretically the best arraoge- 
ment of cells for the production of the electric light, it was neces- 
sary to know the resistance of the electric arc Not being 
acquainted with any source Tront which this informatldn could 
be derived, we determined this resistance experimentally in t^o 
dhlinct ways 

I The current from sixty new Grove’s cells joined in senes 
(and of which the immersed part of each platinum plate was 
about 13 squire inches In area and oi each zinc plate about 2j 
square inches) was used to produce an electric light with a 
Duboscq’s lamp, when a small known resistance consisting of 
many metres of tnick bare c^per wire hanging in the air was 
also introduced in circuit This wire vas Bufhcieiuly thick for 
lu resistance not to be sensibly altered by tiie passage of the 
current. The difference of noLciiLialE between the carbons was 
measured with a 'ihomson'i quadrant elec Lroniu Ler, using the 
induction plate and compaied with the dinTeretice uf potentials 
between the two ends of the wire of known rcdstance. These 
two measurements were made rapidly one after the other and 
lepeated very many times. Then since at any moment the same 
current is fl owing throngh the electric arc and the wire, the two 
diircrences of potentials meisuied rapidly one .ifiPi the othei are 
proportional to ihe resistances 

The above method showed that the resistance of the electric 
arc varied considerably even when the light appeared quite 
steady, that the resistance was never more than 20 obma, and 
hod an aveisgc value of about 12 ohms 

2. On another occasion the current from eighty similar Grove’i 
cells joined in senes, which had been joined up for three hours, 
ojid Ubcd at intervals during this time for the produciLon of the 
light, was sent through the coils of a difiercnival galvanometer, 
In one circuit w.is a Very high resistance and In the other the 
electric arc , each coil of the differential galvanometer was shunted 
with a wire of small resistance Nearly Lite whole current, 
therefore, want through the arc. The shunts being properly 
adjusted to obtain balance, the resistance of the arc, as m the 
previous cose, was found to vary much but never to exceed 29 
ohms and to equal about 20 olims when the light was best. 

That the resistance would be larger Ilian in the previous esse 
was to be expected since the battery cnat*>iiied more cells, and a 
brigUtei light would, there fore, bo obtained With the carbon 
points further apart 

At a convenient opportunity we hope to take time readings of 
the resistance together with photographs of the light on a revolv- 
ing band of sensitive paper m order to determine the exact resist- 
ance corresponding willi the brightest light for any patticular 
number of cells 

The results, however, given above show that with cells such 
as we used, and which are the common Grove's cells employed 
m England, no attempt should be made to jom any of the cells 
m parallel circuit unill at least 200 have been joined in lenea, 
for siuce the resistance of each cell is about o 2 ohmij flcx) of them 
would have a reiistance 0140 ohms, a resistance oertainly leiathon 
double the electric arc for that battery corresponding witn brightest 
light, and we have shown {Telep-aphur journal, March 15, 1873) 
that the cells of a battery should be joined m senes until the 
battery of reiiiitancc {•» double the external resistance, at which 
noint the battery should be joined in two rows each containing 
naif the whole number uf cellii in scries, and the two rows con- 
nected in parallel circuit W. E. AyrtEN 

The Imperial College of Engineering, John Perrv 
Tokio, Japan 

Habits of Anltnils Tranamitted 10 Offspring 

Breeding many horses ycaiir on my station, 1 notice, as 
a natter of course, some of their peculiar habits, Jn a lemi- 
wild state on a run horses graze together m large or small com- 
panies, which "station hinds” call "moba;” these mobs 
wander at will over a large area of country, finding abundance of 
ood naiural pasture and water Some years since a mare 
ecome aolitiiy in her habits, always seeluDg one particuUr 
creek \ whenever released from work she mode on to her favourite 
feeding ground by herself , if "rounded up with a mob" she 
would iakjs the etfhest chance that presented itself of reaching 
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her usunl haiint. One of htt pro^T Boine ifler showed 
t BlmklRT llkinff fot soUtude ; he was placed among several other 
honas (many of Ihtain he had known for years) on a small run mter- 
Bected iHth outhy gullie% more or leas rocky. He was soon mis- 
sLng't and search was made for him fdt some time without succeia , 
he was aupposed to have come to gnef in the bush , at length he 
was found, most unexpectedly, on a small patch of pasture 
between two rocky gullies thickly bushed ; this spot was so diffi- 
cult of access that a slight track had to be cut to get the hor<ie 
back Having been brought from a large station where he was 
bred and reared, he no loogcr enjoyed a great range by which 
he could place any long distance between his companions and 
himself, ne disnlayed much tact and ludgment in the way he 
secured the louulgence of hereditary habit, by dlstovering and 
reaching with difficulty an almost Inaccessible solitude. One of 
the best and fleetest stock mares for the fast and hard work of 

cutting out " ' was a beaiitifhl creature notorious as an Incor- 
rigible kicker j she has moat faithrully transmitted this vice to her 
oiFspnng. 

vecuharity in the foiuiatlon of the hoof has been handed down 
to descent after descent by a grand old mare who had this 
blcmiali os a slight counterpoise perhaps to her many virtues. 

A particular strain of Dorking fowls, winch I have hail for 
thirty years 01 ao, always iihows a restless dean a for rambling, and 
that too under the difficulty of meeting with much persecution 
when stiaymg beyond their ample range. This special family 
aJwaya exhibits what may be termed the gifl of localt^ 

OhmUahi, N Z. Thomas H. Potts 


Moon-Stroke 

Thfre is a papular belief that it is dangerous to'sleep in full 
moonfehme, as it is supposed to produce some injurious effect 
called moon-atrake. 1 have little doubt that the popular belief 
iB well founded oa far as the injury to some of those who have 
slept out at night is concerned, especially in full moonshine ; 
nevertheless the injury is not, 1 think, due to the moon, but to 
another cause, which 1 bhall here attempt to exx>lain. It has 
often been observed that when the moon is full, or near itb full 
time, there are rarely any clouds about, and if there be clouds 
before the full moon naca they are soon dissipated, and therefore 
n perfectly clear sky, with a bright full moon, is frequently 
observed. 

A clear sky admits of rapid radiation of heat from the sur- 
face of the earth, and any person exposed to such radiation is 
sure to be chilli by rapid loss of neat. There is reason to 
believe that, under the circumstances, paralysis of one side of 
the face is bometunes likely to occur from dull, as one side of 
the face is more likely to be exposed to rapid radiation, and 
consequent loss of its heat This chill is more likely to occur 
when the iky is perfectly clear 

1 have often slept in the open in India on a clear summer 
night, when there was no moon, and although the hrst part of the 
night may have been hot, yet, towards 2 or 3 o'clock m the 
morning, thC chill has been so great that I have often been 
awakened by an ache In my forehead, which 1 as often have 
counteracted by wrapping a handkerchief round my head and 
drawing the blanket over my face As the chill is likely to 
be gnatest on a very clear night, and the clearest nights arc 
likely to be those on which there u a bnght moonshine, it is 
very possible that neuralgia, paralysis, or other similar injury, 
caused by sleeping in the open, has been attributed to the moon, 
when the proximate cause may really have been the and the 
moon only a remote cause acting by dissipating ^e clouds and 
haze (if It do so}, and leaving a perfectly clear sky for tJie play 
of radiation into space E Bonatia 

Lucknow, August 26 

The Memoirs of the Geological Survey 

1 DESIRE through the medium of your columns to call atten- 
tion to the fact that most of the admirable memoira of the 
Geological Survey appear to be out of print A week or two 
uo 1 ordered a number of these publications and was informed 
that at least half of them are out of pnnt. Prof Knnisay'i 
*1 Geology of North Wales" is in thib category and the fact is 
stated in the printed list, but in a letter recently received from 

' " CulUna out’* ii driftine a hmit out of a mob, fvllowing it ihroiigh all 
LU Wild niilin, twiiiinii, uid lununffi, throui(h perhapi m »7 hundreds of 
(Mae, never lenvinff it ulL It 19 Turly drafted out. 1 hii work oflw taxes thd 
skill and nergy of itockman and hu bycase pretty HVeraly. 


the professor he informs me Ihat the work h being reprinted, 
and is expected to be publiahed about the middle of next year 
Without, in the absence of mformatlon, desiring to attabh blame 
to any otae, I shall be glad to know the reason why Works 
admittedly of the highest value should have been permuted to 
fall into such apparent neglect. Wm Horsfall 

Manchester, October 9 


OC/J^ ASTRONOMICAL COLUMN 

Chacornac’s Variablf Nebula near f Taurl— 
On October 19, 1855, Chacotnac remarked that a star of 
ihe eleventh magniiude, north-preceding ( Tauri, was en- 
veloped in nebulosity, which was sufTicienLly bright up to 
the end of January following to occasion surprise that it 
had not been previously detected. The star had been 
repeatedly observed m 1854. 

Chacornac gives the position of the star upon which 
the nebula was projected for 18520 in K A 5h zSm , 
35'6 N.P.I) 68“ 52' 42". The form of the nebula was 
nearly lectangular, the longest side subtending an arc of 
3y and the shorter, one of 2^'. The star occurs in the zdHfc 
observed at Markrec, January 16, 1850, without mention 
of surrounding nebulosity, 

On September 12, 1863, and January 25, 1865, D'Arrest 
observed the star with the Copenhagen refractor, on the 
last occasion " ccelo valde cximio,*' without being able to 
detect any trace of the nebula. He estimated the star 
ii'js m , and noticed another 13 m., about 40" preceding 
nearly on the parallel. 

From Chacornac's position for 1S52, it appears the star 
precedes i Tauri 12 5s , and is N. 4' 2S" It may be re- 
commended for examination during the approaching 
winter, particularly with telescopes of moderate dimen- 
sions. which in the case of another suspected variable 
nebula (Schonfeld, 185B) have been shown to possess 
decided advantage over the larger instruments. 

Oldcr’s Surj'OSED Variable in Vir&o.— Mr.Tebbutt 
of Windsor, N S.W., communicates the results of some 
observations of this object and neighbouring stars, made 
in July and August of the pre^icnt year. For 18760 he 
found — 
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No 3 IS the supposed variable. See this column, 1S76, 
April 13 

Relative Brightness ob' Uranus and Jupiifr’s 
Satellites — On the evening of June 5, 1872, M. Pros- 
per Henry, at the Observalory of Pans, took advantage 
of the very close approach of Uranus to Jupiter (differ- 
ence of decimation only 1^2 at conjunction) to compare 
the light |of the satellites of Jupiter with the former 
planet He found the brightness of Uranus was equal 
to that of the third satellite, which was nearest to Uranus 
at the moment. If there existed any difference of light 
between the two others, it was to the advantage of Uranus, 
but in any case it was very small The observations were 
made with the large Foucault telescope. So favourable 
an opportunity of making these comparisons may not 
occur again for a very long period. 

Blanpain's Comei'p 1819 — A new reduction of the 
observations of this remarkable comet, taken at Pans, of 
which we have the particulars in detail and recalculation 
of the elements thereupon, appears to lead to a somewhat 
longer period than was inferred by £ncke, from the same 
observations as at first reduced This somewhat longer 
period— a little over five years — would occasion a near 
approach of the comet to the planet Jupiter at the pre- 
vious aphelion passage, and it is easy to see that tht 
observations would allow of so close a proximity at this 
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point of the orbit that a very material change of clementa 
may have been then occasioned, perhaos sufficiently mat 
to account for the difference or the elements from those 
of ^e first comet of 1743, which Clausen conjectured to 
be identical with Dlanpam's. 


PROF. HUXLEY ON UNIVERSITY 
EDUCATION^ 

E actual work of the University founded in this 
city by the well- considered munificence of Johns 
Hopkins commences to-morrow, and among the many 
marks of confidence and good-will which have been 
bestowed upon me in the United States, there is none 
which I value more highly than that conferred by the 
authorities of the University when they invited me to 
deliver an address on such an occasion. 

For the event which has brought us together is, in 
many respectSp unique, A vast property is handed over 
to an administrative body, hampered by no conditions 
save these — That the principal shall not be employed in 
building ; that the funds shall be appropriated m equal 
proportions to the promotion of natural knowledge, and 
to the alleviation of the bodily sufferings of mankind ; 
and, Anally, that neither political nor ecclesiastical sec- 
tarianism shall be permitted to disturb the impartial dis- 
tribution of the testator's benefactions 

In my experience of life a truth which sounds very 
much like a paradox has often asserted itself, vir , that a 
man's worst difficulties begin when he is able to do as 
he likes. So long as a man is struggling with obstacles 
he has an excuse for failure or shortcoming ; but when 
fortune removes them all and gives him the power of 
domg as he thinks best, then comes the time of trial. 
There is but one right, and the possibilities of wrong arc 
infinite 1 doubt not that the trustees of the Johns Hop- 
kins University felt the full force of this truth when they 
entered on the administration of their trust a year and a 
half ago ; and 1 can but admire the activity and resolu- 
tion which have enabled them, aided by the able presi- 
dent whom they have selected, to lay down the great 
outlines of their plan, and carry it thus far into execution. 
It IS impossible to study that plan without perceiving that 
great care, forethought, and sagacity, have been bestowed 
upon It, and that it demands the most respectful conside- 
ration. 1 have been endeavouring to ascertain how far the 
pnnciples which underlie it are in accordance with those 
which have been established in my own mind by much 
and long-continued thought upon educational questions. 
Peimit me to place before you the result of my reflections. 

Under one aspect, a university is a particular kind of 
educational institution, and the views which we may take 
of the proper nature of a university arc corollaries from 
those which we hold respecting education in general. I 
think it must be admitted that the school should prepare 
for the university, and that the university should crown 
the edi Ace, the foundations of which are laid m the school. 
University education should not be something distinct 
from elementary education, but should be the natural out- 
growth and development of the latter Now I have a very 
clear conviction as to what elementary education ought to 
be what it really may be when properly organised, and 
what I think it will be before many years have passed over 
onr heads in England and in Amenca. Such education 
should enable an average boy of Afteen or sixteen to read 
and wnte his own language with ease and accuracy, and 
with a sense of literary excellence denved from the study 
of our classic writers , to have a general acquaintance with 
the history of his own country and with the great laws 
of social existence ; to have acquired the rudiments of 

■ Addma (rivlted by the Author) delivered at the foimBl opeur^ of the 
Johni Hopkinh Univenicy nt Baltimore, U h , September ia. The total 
amount bequeathed by johni Hopkiua li more ihad 7,000,000 dollars. The 
lum of 3 j 500, MO doUin ii appropriated to a univenltv, a like eum to a hoi- 
pital, and the real to local inabtutionB of oducation and chanty 


the physical and psychological sciences, and affair know^ 
ledge of elementary anthmetic and geometry. He should 
have obtained an acquaintance with logic rather by ex- 
ample than by precept, while the acquirement of the ele- 
ments of music and drawing should have been pleasure 
rather than work. 

It may sound strange to many ears if I venture to 
maintain the proposition that a young person, educated 
thus far, has had a liberal, though perhaps not a full edu- 
cation. But It seems to me that such training as that 
to which I have referred may be termed liberal in both 
the senses m which that word is employed with perfect 
accuracy In the Arst place, it is liberal in breadth. It 
extends over the whole ground of things to be known 
and of faculties to be trained, and it gives equal import- 
ance to the two great sides of human activity^art and 
science. In the second place, it is liberal in the sense 
of being an education Atted for free men ; for men to 
whom every career is open, and from whom their country 
may demand that they should be Acted to perform the 
duciesi of any career I cannot too strongly impress upon 
you the fact that with such a primary education as this, 
and with no more than is to be obtained by building 
strictly upon its lines, a man of ability may become a 
great writer or speaker, a statesman, a lawyer, a man 
of science, painter, sculptor, architect, or musician That 
even development of all a man's faculties, which is what 
properly constitutes culture, may be effected by such an 
education, while it opens Che way for the indeAnite 
strengthening of any special capabilities with which he 
may be gifted. 

In a country like this, where most men have to carve 
out their own fortunes and devote themselves eaily to the 
practical affairs of life, comparatively few can hope to 
pursue their studies up to or beyond the age of man- 
hood Hut It IS of vital importance to the welfare of the 
community that those who are relieved from the need of 
making a livelihood, and still more, Chose who are stirred 
by the divine impulses of intellectual thirst or artistic 
genius, should be enabled to devote themselves to the 
hii^her service of their kind as centres of intelligence, 
interpreters of natuic, or creators of new forms of beauty. 
And It 15 the function of a university to furnish such 
men with the means of becoming that which it is their 
privilege and duty to be. To this end the university need 
cover no ground foreign to that occupied by the cLemen- 
triry school. Indeed, it cannot ; for the elementary in- 
struction which 1 have refcired to embraces all the kinds 
of real knowledge and mental activity possible Co man. 
The university can add no new departments of know- 
ledge, can offer no new Reids of mental activity ; bu^ 
what It can do is to intensify and specialise the instnic 
tion in each department. Thus literature and philology, 
represented in the elementary school by English alone, 
in the university will extend over the ancient and modem 
languages History, which like charity best begins at 
liome, but, like chanty, should not end there, will ramify 
into archaeology, political history and geography, with the 
history of Che growth of the human mind and Us products 
m the shape of philosophy, science, and art. And the 
univeisity will present to the student libranes, museums 
of antiquities, collections of coins, and the like which will 
efficiently subserve these studies. Instruction in the ele- 
ments of social economy, a most es:enaaL, but hitherto 
sadly-neglectcd part of elementary education, will develop 
in the university into political economy, sociology, and law. 
Physical science will have its great divisions of physical 
geography, with geology and astronomy; physics, chemis- 
try and biology, represented not merely by professors 
and their lectures, but by laboratories, in which the stu- 
dents, under guidance of demonstrators, will work out 
facts for themselves and come into that direct contact 
with reality which constitutes the fundamental distinction 
of scicntiAc education. Mathematics will soar into its 
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higheit regioDs ; while the high peahi of philosophy may 
be scaled by those whose aptitude for abstract thought 
has been awakened by elementary logic. Finally, schools 
of pictorial and plastic art, of architecture, and of music 
should olfer a thorough discipline in the principles and 

J iractice of art to those in whom lies na&ccnt the rare 
acuity of esthetic representation, or the still rarer powei s 
of creative genius. 

The primary school and the university are the alpha 
■nd omega of education. Whether institutions interme- 
diate between these (so-called secondary schools) should 
exist, appears to me to be a question of practical con- 
venience. If such schools exist, the important thing is 
that they should be true intermediaries between the 
primary school and the university, keeping on the wide 
track of general culture, and not sacrificing one branch of 
knowledge for another. 

Such appear to me to be the broad outlines of the rela- 
tions which the university, regarded as a place of education, 
ought to bear to the school, but a number of points of 
detail require some consideration, however briefly and 
imperfectly 1 can deal with them In the first place 
there is the important question of the limitations which 
should be fixed to the entrance into the university ; what 
qualifications should be required of those who propose to 
take advantage of the higher training offered by tne uni- 
versity On the one hand, it is obviously desirable that 
the time and opportunities of the university should not be 
wasted in conferring such elementary instruction as can 
be obtained elsewhere ; while, on the other hand, it is no 
less desirable that the higher instruction of the university 
should be made accessible to everyone who can take 
advantage of it, although he may not have been able to 
go through any very extended course of education. My 
own feeling is distinctly against any absolute and defined 
preliminary examination, the passing of which shall be 
an essentid condition of admission to the university I 
would admit any one to the university who could be rea- 
sonably expected to profit by the instruction offered to 
him, and I should be inclined, on the whole, to test the 
fitness of the student, not by examination before he enters 
the university, but at the end of his first term of study. 
If, on examination in the branches of knowledge to which 
he has devoted himself, he show himself deficient in 
industry or in capacity, it will be best for the university 
and best for himself, to prevent bihi from pursuing a 
vocation for which he is obviously not £t. And 1 hardly 
know of any other method than this by which his fitness 
or unfitness can be safely ascertained, though no doubt a 
good deal may be done, not by formal cut and dried 
exammatirn, but by judicious questioning at the oulset 
of hib career. 

Another very important and difficult practical (question 
15 whether a definite course of study shall be laid down 
for those who enter the university , whether a curriculum 
shall be prescribed , or whether the student shall be 
allowed to range at will among the subjects which are 
open to him, And tins question is inseparably connected 
With another, namely, the conferring of degrees It is 
obviously impossible that any student should pass through 
ihe whole of the senes of courses of instruction offered by 
a university, If a degree 19 to be conferred as a mark of 
proficiency in knowledge, it must be given on the ground 
that the candidate is proficient in a certain fraciion of 
those studies; and then will arise the necessity of insuring 
an equivalency of degrees, so that the course by which a 
degree is obtained shall mark approximately an equal 
amount of labour and of acquirements, m all cases. But 
this equivalency can hardly be secured in any other way 
than by prescribing a senes of definite lines of study. 
This is a matter which will require grave consideration. 
The important points to bear m mind, 1 think, are that 
there should not be too many subjects in the curriculum, 
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and that the aim should be the attainment of thorough 
and sound knQwledgc of each. 

One half of the Johns Hopkins bequest is devoted to 
the establishment of a hospital, and it was the desire of 
the testator that the university and the hospital should 
co-operate in the promotion of medical education The 
trustees will unquestionably take the best advice that is 
to be had as to the construction and administration of the 
hospital. In respect to the former point, they will doubt- 
less remember that a hospital may be so arranged as to 
kill more than it cures ; and, in regard to the latter, that 
a hospital may spread the spirit of pauperism among the 
well to do, as well as relieve the sufferings of the desti- 
tute. It IS not for me to speak on these topics — rather 
let me confine myself to the one matter on which my 
experience as a student of medicine, and an examiner of 
long standing, who has taken a great interest in the sub- 
ject of medical education, may entitle me to a hearing. 
I mean the nature of medical education itself, and the co- 
operation of ihc university in its promotion. 

What is the object of medical education ? It is to 
enable the practitioner, on the one hand, to prevent dis- 
ease by his knowledge of hygiene ; on the other hand, to 
divine its nature, and to alleviate or cure it, by his know- 
knowledge of pathology, therapeutics, and practical me- 
dicine That IS his business in life, and if he has not a 
thorough and practical knowledge of the conditions of 
health, of the causes which tend to the establishment of 
disease, of the meaning of symptoms, and of the uses of 
medicines and operative appliances, he is incompetent, 
even if he were the best anatomist, or physiologist, or 
chemist that ever took a gold medal or won a prize cer- 
tificate. This is one great truth respecting medical edu- 
cation Another is, that all practice in medicine is based 
upon theory of some sort or other ; and therefore, that it 
IS desirable to have such theory in the closest possible 
accordance with fact The veriest empiric who gives a 
drug m one case because he has seen it do good in an- 
other of apparently the same sort, acts upon the theory 
that similarity of superficial symptoms means similaniy 
of lesions ; which, by the way, is perhaps as wild an 
hypothesis as could be invented. Ta understand the 
nature of disease we must understand health, and 
the understanding of the healthy body means the 
having a knowledge of its structure and of the way 
in which its manifold actions are performed, which is 
what is technically termed human anatomy and human 
physiology. The physiolo^^ist again must needs possess 
an acquaintance with physics and chemistry, inasmuch 
as physiology is, to a great extent, applied physics awl 
chemistry. For ordinary purposes a limited amount of 
such knowledge is all that is needful ; but for the pursuit 
of the higher brmches of physiology no knowledge of 
these branches of science can be too extensive, or too 
profound. What we call therapeutics again, whicn has lo 
do with the action of drugs and medicines on the living 
organism is, strictly speaking, a branch of experiments 
physiology, and is daily rcceivmg a greater and greater 
expenmenial development. 

The third great fact which is to be taken into con- 
sideration in dealing with medical education, is that the 
practical necessities of life do not, as a rule, allow 
aspirants to medical practice to give more than three, or 
it may be four years to ihcir studies. Let us put it at 
four years, and then reflect that in the course of this time 
a young man fresh from school has to acquaint himself 
wiih medicine, surgery, obstetiics, therapeutics, pathology, 
hygiene, as wdl as with the anatomy and the physiology of 
the human body ; and that his knowledge should be of 
such a character that it can be relied upon in any emer- 
gency, and always ready for practical application. Con- 
sider, in addition, that the medical practitioner may be 
called upon, at any moment, to give evidence in a court of 
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justice in a criming case, and that it is therefore well that 
he should know something of the laws of evidence, and 
of what we call medical jurisprudence. On a medical 
certificate a man may be taken from hia home and from 
his business and confined in a lunatic asylum ; surely, 
therefore, it is desirable that the medical practitioner 
should have some rational and clear conceptions as to 
the nature and symptoms of mental disease. Bearing in 
mind all these requirements of medical education, you 
will admit that the burden on the young aspirant for the 
medical piofcssion is somewhat of the heaviest, and that 
It needs some care to prevent his intellectual back from 
being broken. 

Those who are acquainted with the existing systems 
of medical education will observe that, long as is the 
catalogue of studies which I have enumerated, I have 
omitted to mention several that enter into the usual 
medical curriculum of the present day 1 have said not 
a word about zoology, comparative anatomy, botany, or 
materia medica Assuredly this is from no light estimate 
of the value or importance of such studies in themselves 
It may be taken for granted that I should be the last 
person in the world to object to the teaching of zoology 
or comparative anatomy 111 themselves ; but 1 have the 
strongest feeling that, considering the numbei and the 
gravity of those studies through which a medical man 
must pass, if he is to be competent to discharge the 
serious duties which devolve upon him, subjects which 
lie so 1 emote as these do from his practical pursuits 
should be iigorously excluded. Ihe young man, who 
has enough to do in order to acquire such familiarity with 
the structure of the human body .as to enable him to per- 
form the opeiations of surgery, ought not, m my judg- 
ment, to be occupied with investigations into the ana- 
tomy of crabs and starfishes Undoubtedly the doctor 
should know the common poisonous plants of his own 
country when he sees ihem, but that knowledge may be 
obtained by a few hours devoted to the examination of 
specimens of such plants, and the desirableness of such 
knowledge is no justification, to my mind, for spending 
three months over the study of systematic botany. Again, 
matena medicn, so far as it is a knowledge of drugs, 
19 the business of the druggist In all other callings the 
necessity of the division of labour is fully iccogniscd, and 
it is absurd to require of the medical man that he should 
not avail himself of the special knowledge of those whose 
business it is to deal in the drugs which he uses. It 19 
all very well that the physician should know that castor 
oil comes from a plant, and castoreum from an animal, 
ai^ how they are to be prepared, but for all practical 
poroses of his profession that knowledge is not of one 
whit more value, has no more relevancy, than the know- 
ledge of how the steel of his scalpel 19 made 

All knowledge is good. It is impossible to say that any 
fragment of Imowledgc, however insignificant or remote 
from one’s ordinary pursuits, may not some day be turned 
to account. But in medical education, above all things, 
it is to be recollected that in order to know a little well 
one must be content to be ignorant of a great deal. 

Let It not be supposed that 1 am proposing to narrow 
medical education, or, as the cry is, to lower the standard 
of the profession. Depend upon it there is only one way of 
really ennobling any calling, and that is to make those who 
pursue it real masters of iheir craft, men who can truly 
do that which they profess to be able to do, and which 
they are credited with being able to do by the public , 
ana there is no position sp ignoble as that of the so- 
called " liberally-educated practitioner,” who, as Talley- 
rand said pf his physician, " Knows everything, even a 
little physic ; " who may be able to read Galen m the 
orimnal, who knows all Che plants, from the cedar of 
Lebanon to thp hyssop upon the wall, but who finds him- 
8 ^, with the issues of life and death in his hands, 
il^orajit, blundering, and bewildered, becauae of his 


ignorapcp of (he essential and fundamental truths upon 
mich practice must be based, Morepver, 1 venture to 
say, that any man who has ipriously ^tH^ted all thp 
essential branches of medical knowledge ; who baa the 
needful acquaintance with the elements of physical 
science, who has been brought by medical jurisprudence 
into contact with law ; whose study of insanity has taken 
him into the fields of psychology ; has tpso facto received 
a. liberal education. 

Having lightened the medical curriculum by culling out 
of it everything which is unessential, we may next con- 
sider whether something may not be done to aid the 
medical student toward the acquirement of real knowledge 
by modifying the system of examination. In Englandi 
within my recollection, it was the practice to require of 
the medical student attendance on lectures upon the most 
diverse topics during three years ; so that it often happened 
that he would have to listen to four or five lectures in 
the day upon totally different subjects in addition to the 
hours given to dissection and to hospital practice : 
and he was required to keep all the knowledge he could 
pick up in this distracting fashion at examination point, 
until at the end of three years he was set down to a table 
and questioned pell-mell upop all the different matters 
with which he had been striving to make acquaintance. 
A worse system and one more calculated to obstruct the 
acquisition of sound knowledge and to give full play to 
the ‘‘ crammer ” and the “grinder” could hardly have 
been devised by human ingenuity Of late years great 
icforpis have taken place. Examinations have been 
divided 50 as to dimmish the number of subjects among 
which the attention has to be divided. Practical exami- 
nation has been largely introducedj but ihcre sUll remains, 
even under the present system, too much of the o\d evil 
inseparable fioni the contemporaneous pursuit of a mul- 
tiplicity of diverse studies 

Pioposals have recently been made to get rid of general 
examinations altogether, to allow the student to be exa- 
mined m each subject at the end of his attendance op the 
class ; and then, m case of the result being satisfactory, 
to allow him to have done with it , and 1 may say that 
this method has been pursued formany yeais in the Royal 
School of Mines in London, and has been found to work 
very well. It allows the student to concentrate his mind 
upon what he is about for the lime being, and then to 
dismiss it. Those who arc occupied in intellectual work, 
will, I think, agree with me that it is important not so 
much to know a thing as to have known it, and known it 
thoroughly. If you have once known a thing in this 
way it 15 easy to renew your knowledge when you have 
forgotten It; and when you begin to take the subject up 
again, it slides back upon the familiar grooves with groat 
facility. 

Lastly comes the question as to how the university may 
co-operate in advancing medical education, A mcdicad 
school IS strictly a technical school — a school in which a 
ractical profession is taught — while a university ought to 
e a place in which knowledge is obtained without direct 
reference to professional purposes. It is clear, ll^erefore, 
that a university and its antecedent, the school, may best 
co-operate with the medical school by making duo provi- 
sion for the study of those branches of knowledge which 
lie at the foundation of medicine 

At present, young men come to the medical schools 
without a conception of even the elements of physical 
science ; they learn, for the Rrst time, that there are such 
sciences as physics, chemistry, and physiology, and are 
introduced to anatomy as a new thing. It may be s^ely 
said that with a large proportion of medical students 
much of the first session is wasted in learning bow Co 
learn — m familiansing themselves with utterly strange 
conceptions, and in awakening their dormant and wboOy 
untrained powers of observation and of ipaDiputption. It 
15 difiicuh to over-estimate the magnitude of Die obstacles 
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which are thrown in the way qf scientific training by the 
eviatme system of school education. Not only are mpn 
trained lu mere book-work, ignorant of what observation 
means, but the habit of learning from books alone begets 
a disgust of observation. The book-learned student will 
rather trust to what he sees in a book than to the witness 
of his own eyes. 

There is not the slightest reason why this should be so^ 
and, in fact, when elementary education becomes that 
which 1 have assumed it ought to be, this state of things 
will no longer exist. There is not the slightest difficulty 
in giving Bound elementary instruction in physics, in 
chemistry, and in the elements of human physiology m 
ordinary schools, In other wonhs, there is no reason 
why the student should not come to the medical school 
provided with as much knowledge of these several 
sciences as he ordinarily picks up in the course of his 
first year of attendance at the medical school 

1 am not saying this without full praclical justifiLation 
for the btatcmint Foi the last eighteen yeais we have 
had in England a sybUm of dcmcmary science tcadiiiig 
earned out under the auspices of the Science and Art 
Department, by which elcinmtary scieiUiuc instruction 
13 made rea(di1y accessible to the scholais ot all the ele- 
mentary schools in the country Commencing with sinnll 
beginnings, carefully developed and improved, that sys- 
tem now brings up for examination as many as seven 
thousand scholars in the subject of human physiology 
alune ; and 1 can say that out of that number a large 

roportion have acquired a fair amount of substantial 

iiowltdgCj and that no inconsiderable percentage show 
as good an acquaintance with human physiology as used 
to be exhibited by the average candidates for medical de- 
grees in the University of London when I was first an 
examiner there twenty years ago, and quite as much 
knowledge as is possessed by the ordinary student of 
medicine at the piesent day. I am justified, therefore, in 
looking foiward to the time when the student who pro- 
pohCb to devote himself to medicine will come, not abso- 
lutely raw and inexperienced as he is at present, but m a 
certain state of preparation for further study ; and I look 
to the university to help him still further forward in that 
<^tagc of preparation, through the organisation of its bio- 
logical department. Here the student will hnd means of 
acquainting himself wuh the phenomena of life m their 
broadest acceptation He will study not botany and zoo- 
logy, which, as I have said, would take him loo far away 
from his ultimate goatj but, by duly arranged instruction, 
combined with work in the laboratory upon the leading 
types of animal and vegetable life, he will lay a bioad 
and at the same Lime sohd foundation of biological know- 
ledge , he will come to his medical studies with a com- 
prehension of the gieat truths of morphology and of 
physiology, with his hands tiained to dissect and his eyes 
taught to see. 1 have no hesitation in saying that such 
preparation is worth a full year added on to the medical 
curriculum In other words, it will set free that much 
lime for aUenlion to thobc studies which bear directly 
upon the student’s most grave and serious duties cis a 
medical practitioner. 

Up to this point I have considered onl^ the teaching 
aspect of your great foundation, that function of the uni- 
versity in virtue of which it plays the part of a reservoir 
of ascertained truth, so far as our symbols can ever inter- 
pret nature. All can leain; all can drink of this lake. 
Jt IS given to few to add to the store of knowledge, to 
strike new springs of thought, or to shape new forms of 
beauty But so sure as it is that men live not by bread, 
but by idea*, so sure is it that the future of the world 
lies in the hands of those who are able to carry the in- 
terpretation of nature a step further than their predeces- 
sors, so certain is it that the highest function of a univer- 
sity is to seek out those men, cherish them, and give their 
ability to serve their kind full play. 


1 rejoice to observe that the encouragement of k- 
search occupies so prominent a pUce in your oHicial 
documents, and in tne wise and liberal inaugural ad- 
dress of your president. This subject of the encou- 
ragement, or, as it is sometimes called, the endowment 
of research, has of late years greatly exercised the 
minds of men in England. It was one of die mam 
topics of discussion by the meipbers of the Royal Com- 
mission of whom I was one, and who not long since 
issued their report, after five years’ 1 ibour. Many seem 
to think that this question is mainly one of money ; that 
you can go into the market and buy research, and that 
supply Will follow demand, as in the ordinary course of 
commerce This view does not cammcnd itself to my 
mind 1 know of no more difficult practical problem 
than the discovery of a method of encoui aging and sup- 
porting the original investigator without opening the door 
to nepotism and jobbery. My own conviction is admi- 
rably summed up in Lhe passage of your president's 
address, that the best investigators are usually those 
who have also the responsibilities of instruction, gaining 
thus the incitement of colleagues, the encouragement of 
pupils, and the observation of the public.” 

At the commencement of this address 1 ventured to 
assume that I might, if I thought lit, ciiticise the airange- 
menls which have been made by Lhe board of trustees, 
but 1 ( onfess that 1 have little to do but to applaud them, 
Most wise and sagacious seems to me the determination 
not to build for the piesent. It has been my fate to see 
great educational funds fossilise into mere bricks and 
mortar, in the petrifying springs of architecture, with 
nothing left to work the institution they were intended to 
suppoit A great warrior is said to have made a desert 
and called it peace. Administrators of educational funds 
have somel lines made a palace and called it a university, 
If 1 may venture to give advice in a matter which lies 
out of my piopcr competency, 1 would s.iy that whenever 
you do build, get an honebt bncklajer, and make him 
build you just such 100 ms as you really want, leaving 
ample space for expulsion. And a century henccj wh.n 
the Ualtimoic and Ohio shares arc at one thousand 
premium, and you have endowed all the professors you 
need, an(i built all the laboratories that are wanted, and 
h.ave the best museum and the finest library that can be 
imagined , then if you have a few hundred thousand 
dollars >ou don’t know what to do with, send for an 
architccL and tell him to put up a fagade If American 
IS similar to English expcncMice, any other courbC will 
probably lead you into having some stately structure, 
good for your architect's fame, but not in the least what 
you want 

It appears to me that what I have ventured to lay down 
as the principles which should govern the relations of a 
university to education in general, is cnlirely in accoid- 
ance with the measures you have adopted You have set 
no restrictions upon access to Lhe instruction you propose 
to give ; you have provided that such instruction, either 
as given by the university or by asE ociated institutions, 
should cover the field of human intellectual activity. You 
have recognised the importance of encouraging research. 
You propose to provide means by which young men, who 
may be full of zeal for a literary or for a scientific career, 
but who also may have mistaken aspiration for inspiration, 
may bring their capacities to a test and give their powers 
a fair trial, if such an one fail, his endowment terminates 
and there is no harm done. If he succeed, you may give 
power of flight to the genius of a Davy or a Farad^. a 
Carlyle or a Locke, whose influence on the future of tiis 
fellow men shall be absolutely incalculable. 

You have enunciated the principle that the " Glory of 
the university should rest upon the character of the 
teachers and scholar^ and not upon their numburs or 
buildings constructed (or their use.” And I look upon it 
aa an essential and most important feature of your plan 
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that Ihe income of the professors and teachers shall be inde- 
pendent of the number of students whom they can attract. 
In this way you provide against the danger, patent else- 
where, of finding attempts at improvement obstructed by 
vested interests ; and in the department of medical edu- 
cation especially, } ou are free of the temptation to set 
loose upon the world men utterly incompetent to perform 
the serious and responsible duties of their profession. 

It is a delicate matter for a stranger to the practical 
working of your institutions, like myself, to pretend to give 
an opinion as to the organisation of your governing power 
1 can conceive nothing better than that it should 
remain as it is, if you can secure a succession of wise, 
liberal, honest, and conscientious men to Bll the vacancies 
that occur among you. I do not greatly believe m the 
efficacy of any kind of machinery for securing such a 
result, but 1 would venture to suggest that the exclusive 
adoption of the method of co-optation for filling the 
vacancies which must occur in your body appears to me 
to be somewhat like a tempting of Providence. Doubt- 
less there are grave practical objections to the appoint- 
ment of persons outside of your body and not directly 
interested in the welfare of the university ; but might it 
not be well if there were an understanding that your 
academic staff should be officially represented on the 
board, perhaps even the heads of one or two independent 
learned bodies, so that academic opinion and the views 
of the outside world might have a certain influence in 
that most important matter, the appointment of your pro- 
fessors 1 throw out these suggestions, as 1 have said, 
in Ignorance of the practical difficulties that may be in 
the way of carrying them- into effect, on the general 
ground that personal and local influences are very subtle, 
and often unconscious, while the future greatness and 
efficiency of the noble institution which now commences 
Its work must largely depend upon its freedom from 
them. 

1 constantly hear Americans speak of the charm which 
our old mother countiy has for them, of the delight with 
which they wander through the streets of ancient towns, 
or climb the baltlementa of mcdia;:val strongholds, the 
names of which are indissolubly associated with the 
great epochs of that noble literature which is our common 
inheritance ; or with the blood-stained steps of that 
secular progress, by which the descendants of the savage 
Britons and of the wild pirates of the North Sea have 
become converted into warriors of order and champions 
of peaceful freedom, exhausting what still remains of the 
old Berserk spirit in subduing nature, and turning the 
wilderness into a garden But anticipation has no less 
charm than retrospect, and to an Enghshmen landing 
upon your shores for the first tune, travelling for hundreds 
ot miles through strings of great and well-ordered cities, 
seeing your enormous actual, and almost infinite potential, 
wealih in all commodities, and in the energy and ability 
which turn wealth to account, there is something sublime 
in the vista of the future Do not suppose that 1 am 
pandering to what is commonly understood by national 
pride 1 cannot say that I am in the slightest degree im- 
pressed by your bigness, or your material resources, as 
such Size 15 not grandeur, and ternlory does not make 
a nation. The great issue, about which hangs a true 
sublimity, and the terror of overhanging fate, is what are 
you going to do with all these things ^ What is to be the 
end to which these are to be the means 7 You are making 
a novel experiment in politics on the greatest scale which 
the work! has yet seen. Forty millions at your Arat cen- 
tenary, it is reasonably to be expected that, at the second, 
these states will be occupied by two hundred millions of 
Engliih-Bpeaking people, spread over an area as large as 
that of Europe, and with climates and interests as diverse 
as those of Spain and Scandinavia, England and Russia. 
You and >our descendants have to ascertain whether this 
great mass will hold together under the forms of a re- 
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public, and the despotic reality of universal suffira^ ; 
whether state rights will hold out against centralisation 
without separation ; whether ccntradisation will get the 
better without actual or disguised monarchy ; whether 
shifting corruption is better than a permanent bureaucracy ; 
and as population thickens in your great cities, and tne 
pressure of want is felt, the gaunt spectre of pauperism 
will stalk among you, and communism and socialism will 
claim to be heard. Truly America has a great future 
before her ; great m toil, in care, and in responsibility ; 
great in true glory if she be guided in wisdom and 
nghteousness ; great in shame if she fail. 1 cannot 
understand why other nations should envy you, or be 
blind to the fact that it is for the highest interest of man- 
kind that you should succeed , but the one condition of 
success, your sole safeguard, is the moral worth and in- 
tellectual clearness of the individual citizen. Education 
cannot give these, but it can cherish them and bring 
them to the front in whatever station of society they are to 
be found , and the universities ought to be and may be 
the fortresses of the higher life of the nation. 

May the university which commences its practical 
activity to-morrow abundantly fiilAl its high purpose ; may 
Its renown as a seat of true learning, a centre of free 
inquiry, a focus of intellectual light, increase year by 
year, until men wander hither from all parts of the earth, 
as of old they sought Bologna, or Pans, or Oxford 

And it IS pleasant to me to fancy that among the 
English students who are drawn to )nii at that time 
there may linger a dim tradition that a countryman of 
theirs was permitted to address you as he has done to- 
day, and to feel as if your hopes were his hopes and your 
success his joy. 


PATTISON ON UNIVERSITY 
REFORM 

O NE of the most valuable addresses at the Social 
Science Congress at Liverpool was that by the 
Rev, Mark Pattison, last Friday, on the subject of 
Education He conAned his remarks mainly to Lord 
Sandon’s Bill and the Oxford and Cambridge Bills. In 
passing, however, he spoke in the strongest terms of 
the miserable state of the middle-class schools, the 
wretched destitution of all intellectual nourishment in 
which the middle classes of England grow up '* With 
regard to the Education Bill, Mr. Pattison showed that 
elementary education was in anything but a satisfactory 
condition, that as yet we have only the beginning of a 
school system. He then spoke at considerable length on 
the Oxford and Cambridge Bills, which our readers will 
remember were withdrawn last session on the distinct 
understanding that they should be introduced next ses- 
sion. Mr. Pattison referred to the scheme for endowmg 
the University at the expense of the Colleges, and to Lord 
Salisbury's declaration that one purpose of the measure 
was to promote science and learning." Mr. Pattison 
went on to say When the Oxford Bill got down into 
the Commons the member of the Cabinet who bad the 
charge of it there hastened to disavow any such inten- 
tions on the part of his Government, Lord Salisbury's 
declaration ha!d been made in the House of Lords, and 
in the Upper House it did not seem altogether absurd to 
speak of science and learning in connection with a Uni- 
versity. But such flimsy and unpractical notions are not 
for the atmosphere of the Lower House. Members of the 
Government in the Lower House vied with each other in 
eagerly repudiating any intention of making the Uni- 
versity a seat ot learning and science. This had been an 
unauthorised escapade of their impulsive colleague in the 
Lords This disavowal was well received in the House. 
Antagonism was half disarmed. The member of the 
learned University of Oxford received the congratu- 
lations of the member of the learned University of Lon- 
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don in hAving done with aU thAt nonscnBe. The Bill that 
has been dropped was a Bill empowerinK certain com- 
missioners to take funds now devoted to College pur- 
poses and devote them to university purposes. What 
these university purposes arc is not stated— is not 
known — not known even to the promoters of the Bill. 
All that IS known is that ?mong those purposes is not the 
promotion of science and learnin[; This purposej which 
was announced by Lord Sail bury^ has been anxiously 
disavowed by Lord Salisbury's colleagues In these cir- 
cumstances It cannot be any great matter for regret that 
the Universities Bill should have been laid aside.^ 

Mr. Fattison then spoke of the University itself. He 
briefly showed how our two g eat universities, from being 
national, became State Church institutions, and that not- 
withstanding the abolition of the Test Act, the cccle- 
Biastical spirit is still practically supreme. 

Something might be done to counteract this sinister 
influence by opening the headships of colleges to laymen, 
and by attaching to the University a number of eminent 
men of science The imiversitjes, moreover, he went 
on to show, are an> thing but po^jular , with a population 
of twcnly-oiie milhona, and realised property of 6,000 
millions, the toUil number of university students docs 
not exceed 6,000 out of 114,000 males between eighteen 
and twenty-one that ought to be receiving a high-class 
education 'J his stale of things, Mi. Pattison justly says, 
can be described as nothing less than a state of national 
destitution — an intellectual blight It is not the mere 
cost, though this 15 large enough as contrasted with the 
cost of university education in Scotland and Germany, 
that deters the middle classes from sending their sons to 
a univer&ity, it is the prcvalcot belief that, unless to a 
professional man, a university education is worse than 
useless. Ml, P,itUson then went on to show what he 
thinks a university ought to be. 

" Universities are not to fit men for some special mode 
of gaining a livelihood ; their object is not to teach law 
or divinity, banking, or engineering, but to cultivate the 
mind and form the intelligence. A university should be 
in possession of all science and all knowledge, but it is 
as science and knowledge, not as a money -bunging pui- 
suit, that it possesses it There is an old saying — so old 
that it IS quite forgotten even in the univeisUies— ' A 
university is founded on aits' — founded, that is, its fabric 
of the fipccial scicnccii is raised upon the liberal studies. 
Men are men, whether they are lawyers or physicians 
mei chants or manufacturers— they possess an intellect and 
a conscience , and it is with these as men, and not as 
lawyers 01 physicians, merchants or manufacturers, that 
liberal education has to do. What professional men 
should carry away with them from the university is not 
professional knowledge, but that which directs the use of 
their professional knowledge, and brings the light of 
general culture to illuminate the technicalities of a special 
pursuit. To go to Cambridge, like the youth in the old 
Latm giaminar,^' adcaptendinn tugenu seems to 

the practical Englishman like tdUing him to feed on 
moonshine. The idea of education is a lost idea among 
the middle classes. When his school-time is over — and 
a very unprofitable time it has mostly been to him — he 
can't conceive that there is anything beyond, except 
qualifying for a bread-winning profession. The reason 
why the son of a wealthy iniddle-claBS family is not at 
the university is exactly the same as the reason why the 
son of a day-labourer is not at the village school. He 
does not see the good of it," 

Mr. Pattison then referred to a statement made by Mr. 
Smith, of Halifax, at the Brighton meeting, that if parents 
saw their way to getting 5 per cent, on the sum laid out on 
a girl's education, then ihcy would be as ready to spend 
2,000/, on that as they arc on a bo>‘s. 

“Mr. Smith, of Halifax, was very likely worth thou- 
sands , but his view is precisely the view of John Nokes, 


the day-labourer in our village, who doesn’t want his boy 
’ to have DO school-laming ; tie never saw no good come 
of it ; the boy don't get more wages by it ' John Nokes 
earns twenty shillings a week , Mr. Smith, of Hahfax, has 
5 per cent upon many thousands of pounds , but thoir 
ideas of education are the same— no sense of the value 
of life, of the intrinsic woo-Ui of the human soul, and of 
Its capacities for being trained. Man or woman is a 
machine for earning an income. The charm and beauty 
of life, as it can be lived and adorned, is wholly unknown. 
The work of the British woikman, we say, is deteriorated 
because lie cares nothing for the work itself, but only for 
the wages it is to bring him in At this we are all indig 
nant. We have littJe right to be so, when we ourselves 
care as little for life for life's sake as be does for art for 
art’s sake It may be confidently asserted, then, that the 
universities m any country cannot rise above public 
instruction generally. They may fall below it." 

Mr. Pattison then showed that the great reforms in the 
Oxford University curriculum during ,the last sixty or 
seventy years have been forced upon her from without 

“ It is no longer now a question of breaking up the old 
monopoly of Latin and Greek, and of the introduction of 
a few popular branches of uisLiucLion by the side of the 
old A wider conception of a university has now been 
opened up, and of the function iC 1$ expected to fulfil for 
the nation at lar^e. This conception is a consequence of 
the position which science has cuinc to occupy in the 
world m the last quarter of a century. When scientific 
men had to speak to the wider public fifty vears ago they 
used to dwell on the various applications of science to the 
arts of life. The industiial value of scientific knowledge 
had then to be inculcated. It was from this point of 
view that science first got recognition This has been 
successfully done. Facts stronger than arguments have 
sufficiently proved the utility of scientific knowledge On 
this point no more needs to be said The public are alive 
to the truth, But a new consideration now emerges out 
of this proved utility. Science has been incessantly grow- 
ing since the close of the great European war of 1815 It 
has been extending its boundaries, enlarging its mass, in- 
creasing its complexity, disclosing Inner harmonics, and 
bringing the world of thought, of work, of life within its 
I grasp. All tbi5 growth and movement has taken place 
outside the universities. Our most consideiablc names 
m science have often not been university men ; when 
they have been so then scientific activity has been quite 
apart from their university employment This scicniific 
atmosphere, this consciousness of a common aim and a 
common inipiration among a multitude of labourers — 
this active pursuit of truth, which fonns a bond as strong 
as the bond of charity — this is not the atmosphere of our 
universities There exists, then^ m the woild outside a 
vast body of knowledge, of the impoitance of which in- 
telligent people are well aware. And theic exist inside 
the universities, colleges with considerably endowments. 
What is more 11a tur^ than the wish to bring these two 
separate existences together ^ How are we to provide for 
the maintenance and iransmusion of all this nch treasure 
of knowledge which has been painfully accumulating in 
the past.^ Can a more proper place for the purpose be 
found than in our, universities ^ A university, says Prof 
Huxley, la a corporation which has charge of the interests 
of knowledge as such, the business of which is to repre- 
sent knowledge by the acquirements of its members and 
to increase it by their studies. The change demanded 
consists in a change of the atmosphere of the university, 
in the diffusion of a disinterested love of knowledge. It 
may be that legislation can do little to promote ir But 
there is one change which legislation only can make, and 
which IS a necessary condition of the establishment of a 
system of scientific study and instruction, This is the 
removal of the fellowship system. The history of this 
peculiar institution haa been often given of late, and the 
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time does not now allow of my repeaiitii^ it. Suffice it lo 
say that the present operation of these valuable prizes 
IS directly antagonistic to their supposed objects. In- 
stead of promoting science and learning they serve only 
to make the university an arena in which young men con- 
tend for money prizes, and those who should be teachers 
are engrossed in training, handicapping, and settling 
the conditions of the race The operation of emulation, 
honours, and prizes as a stimulus m school education is 
somewhat doublful But m the highest stage of liberal 
education it is necessary, if science and letters are to 
work with their cultivating effect on the mind, that they 
should be disengaged from all mercenary attractions. 
But when prizes of such magnitude as Fellowships are 
employed to attract students they become themselves the 
all-engrossinf objects of pursuit. In Oxford and Cam- 
bridge, taken together, an amount of not less than 
150,000/ a-) ear is spent on prizes. The sum is in itself 
an insignificant fraction of tne national income, but it far 
exceeds the whole outlay which the country makes on 
science and learning The bestowal of these lavish 
prizes corrupts instruction at its sources No re- 
form, having for its object to make the universities the 
home of scirnce and learning, can be effectual which 
docs rot begin by suppressing this wholesale pensioning 
of youthful sinccurists. 1 have reminded you of one old 
acddemical saying ; there is another which recurs now to 
my recollection, ' A Fellowship is the grave of learning ' 
I have spoken only of our ola Universities, or rather of 
Oxford, oecause I (enow it best. But I must not forget 
that there are younger institutions which are struggling 
upwards towards toe ideal of a university, as I have 
described it in Prof. Huxley's words, 'a corporation which 
has charge of the interests of knowledge as such.' At the 
head of these I must place Owens College, not only 
because it is in Lancashire, but because in Us staff of 
Professors it possesses a body of men who arc truly repre- 
sentative of knowledge in a variety of Us most important 
departments. In a single generation we have seen this 
College rise from humble beginnings to a position in 
which it can put forward a claim to be incorporated as a 
univeisiiy, with the privilege of giving degrees, Its 
capitalised sources arc, indeed, small In addition to the 
original 100,000/ of Owens' bequest, about 220,000/ has 
been contributed by voluntary subscribers, an insignificant 
sum when compared with the wealth of the great manu- 
facturing mclropoliH These funds, too. have been raised 
almost exclusively in a very small circle and by a very 
few public-spinted individuals , they have not been drawn 
from the general mass of manufacturing wealth in Man- 
chester or the neighbounng district With material 
means so inadequate, the scientific eminence attained 
by this young institution is a remarkable example of intel- 
lectual vigour, which must dispose us 10 regard favour- 
ably Its claims to incorporation. But there is, besides, 
an immediate practical requirement which compels Owens 
College to seek without delay the right of conferring degrees. 
It IS this . that as longas its students are under the necessity 
of graduating througn the University of Londom they must 
pass through the examinations required for the London de- 
gree. Consequently the professors of Owens College can 
never take the free and inaependent position of teachers of 
science. It is inevitable (that they must prepare their 
pupiis for examination, and every true teacher Knows too 
well that this process is incompatible with genuine in- 
struction in letters and scierce. The efficiency of a local 
university is not to be measured by the amount of its 
annual income, nor its success by the number of its 
pupils. Does it profess to teach and represent human 
knowledge in all its mam branches and in its most com- 
plete forms } Is each great department occupied by men 
who are in possession of the long tradition of the past 
and zealous in searching out what still remains unex- 
plored ^ Is liberal culture recognised as its basis, and 


progre^bive science as its aim? Wuerc these cuiiailiona 
are fulfilled it would be hard to say why such an insUtu- 
lion should not be entrusted by the State with the piivi- 
lege of marking its students with the public stamp of 
certified acquirement. If it were merely a question of 
comparative qualification it would be difficult to main- 
tain that Durham possesses, and that Owens College 
does not possess, the capacities, extensive and intensive, 
which 1 have supposed to be required But if m the 
next twenty years the growth of Owens College is in pro- 
portion to its advance in the last twenty, the question 
will by that time have settled itself” 

No words of ours could add to the force of this address, 
coming as it does from one in the position of its author. 
When we contrast the actual state of things in our English 
Universities with the ideal which appears in the above 
address and in that of Prof. Huxley at Baltimore— an ideal 
which has almost become a reality in America — any wcll- 
wishcr of his country and of learning cannot but feel 
regret at ihe opportunities that have been lost, and the 
almost hopelessness of any rapid improvement. 

THE FIFTH MEETING OF RU^\SIAN 
NATUKAIIST^ 

T he fifth meeting of Russian Naturalists Has opened 
September 12 at Warsaw. The Russian Naturalists 
are not yet organised intoapcrmanentassociation, although 
it 15 their wish, repeatedly expressed, to found an asso- 
ciation on the same principles as the British A special 
imperial permission must slill be obtained before each 
meeting, the rules of the meeting being settled by im- 
perial decree, and a sum of money allowed for expenses 
and publications. The sittings of the sections are open 
only to members and persons introduced by them, mem- 
bership being allowed only to those who have made 
direct conlnbutions to science, as ordained by the rules 
The meetings of the united sections for the transaction 
of general business and for lectures of general interest, 
are held in public, usually m presence of a numeious 
audience. The meeting (for it can hardly be called an 
association) publishes a daily bulletin of transactions, 
and issues, in the course df the year, one or two laige 
volumes of memoirs {Troody) containing lectures, and 
longer papers in extenso^ together with such contributions 
as separate societies of naturalists have found too expen- 
sive to publish m their journals. 

The Warsaw meeting was largely attended by natu- 
ralists from all parts of Russia, out especially from St. 
Petersburg, Moscow having but few representatives. 
The number of members was about three hundred, the 
sections of Scientific Medicine and Chemistry being 
especially full There were very few foreign naturalists, 
the organising commiiLee not being allowed by the rules 
to (lend invitations abroad. Prof. Brodofsky, president 
of the Committee, was elected president of the meeting, 
and the St Petersburg professors, Mendcldc/T and But- 
IcroiT, vice-presidents. The ten sections of the meeting 
transacted a great deal of business during the nine days 
the Naturalists were assembled, and we may give after- 
wards some account of the papers read, refernng now 
onlv to lectures delivered at public meetings. 

At the first meeting Prof, Dobrzycki read an interesting 
medical paper, " On the Principles of Research into the 
Causes of Diseases.” Several propositions as to the per- 
manent organisation of future meetings, the opening of a 
Society of Naturalists at the Warsaw University on the 
principles adopted for the societies already existing in 
connection with all universities in Russia, the holding of 
an international meeting of naturalists, and the publica- 
tion of an international daily scientific paper, were read 
and referred for discussion to the sections 

The second public meeting was especially crowded 
wiih the public. Two papers were read by Prof. Goyer 



N A TURE 


553 


X)ch 19 . 1876] 

and Prof llaiubinbky. Xhe foimer, Ou Lhe Importance 
of Practical Scientific Institution! ” (laboratories, physical 
cabinets, zoological stations, &c.), insisted on the necessity 
of such institutions for the successful teaching of natural 
science, and pointed out how httle time is generally 
allowed in universities for the practical study of science, 
lhe greater part of the suidents' time being occupied by 
the lectures of the professors. M. Goyer forcibly illus- 
trated the influence exercised by practical studies on the 
i;tudent, not only by affording him the only possible 
tneans of acquiring a profound knowledge of science, but 
especially by developing the independence of his judg- 
ment, the critical powers of his mind, and his inventive 
faculties. 

'I he lecture of Prof. Halubinsky, “On the Genetic 
Method in the Teaching of Natural Science,” treated a 
I'losely allied subject The professor pointed out the 
deplorable state to which the teaching of naiiiral science 
was lately reduced in Russian colleges, and insisted that 
only a thorough study of the natural sciences can ade- 
quately develop the analytical faculties of the mind, and 
Chat such development cannot be sufficiently attained by 
the study of languages and mathematics, lie insisted 
further on the urgent necessity of fundamental changes in 
the arrangement of most ot our handbooks of natural 
sciences, these handbooks beginning mostly with gene- 
ralisations, instead of simply helping the scholar to arrive 
at them himself by means of comparison and of the 
analysis of the properties of objects and phenomena The 
lecture provoked a lively discussion, some opposition 
being manifested by college teachers. 

Prof, Famintzin presented Collections made 

from separate copies of all papers published since the last 
meeting in the Memoirs of the six Societies of Natura- 
listb annexed of the universities The societies having 
agreed to print their journals in one uniform sue, 100 
separate copies of each paper published are sent to the 
St. Petersburg Society which makes up from them 
Kecueils arranged under the heads of Geology, Botany, 
and Zoology. Thus those who are interested in only one 
of these branches can dis, ense with purchasing whole 
periodicals, the Kecueils being sold at the St Petersburg 
Society at a very low price Here is a fine example for 
imitation by our various English provinci.il societies. 

The proposcil to request from the Minister of Public 
Instruction permission to found a Society of Natu- 
ralists at Warsaw, was met most favourably, as 
well as the proposal of Prof. Wagner to establish 
on the Solovetzky Islands a Zoological Station on 
the same principles as that at Sebastopol ; as also was 
the proposal of M. Grimm to request the help of the 
Naval Department for dredgings in the Black Sea. MM 
Gnrnm and BogdanofT informed the meeting chat they 
had undertaken tv^o public.itions, a popular periodical, 
“ Herald of Natural Science,” for which they begged the 
co-operation of the naturalists, and a periodical in French 
or German, which would give to foreign readers bnef 
notices of scientific work in Russia. This last idea was 
warmly supported by Prof. Mendeldeff, who proposed to 
request the government for pecuniary help for ine publi- 
cation ; but this proposal having met with some opposi- 
tion, It was returned for discussion in the sections. 

A few excursions were made by the members, and a 
visit was paid, among others, to the Warsaw Institute for 
Deaf-Mutes and the Blind. The director of the Insti- 
tute, Prof. Poplavsky, delivered on this occasion an in- 
teresting lecture on the causes of deaf-muteness, tracing 
them not only to the bad constitution of parent!, but also 
to marriages between near relations. He energetically 
combated the opinion of Mr George Darwin, who has 
endeavoured to prove by statistical evidence the fallacy 
® J generally accepted opinion as to the impoi tance 
of the latter cause, and said that Mr. Darwin would pro- 
bably change his opinions, had he, the opportunity of 


examining the registers kept at the Warsaw Inbiitute anj 
elsewhere, as to the parentage of the deaf-and-dumb. The 
visitor! had also an opportunity of witnessing the re- 
markable educational results arrived at by the Warsaw 
School. Mimic language being almost totally prohibited, 
the pupils are taught to understand the motion of the 
lips and to speak more or less distinctly ; and after a four 
years' residence in the Institute they generally attain m 
both a high degree of perfection The best result of the 
school is, that pupils who finish their education (tech- 
nical) in the Institute immediately find employment in 
trades, the situations offered to them generally exceeding 
the number of candidates. 

The usual dinner of naturalists was most animated, a 
very rare occasion now-a-days, as the correspondent of 
the G^hs says, when Poles and Russians meet together 
in Warsaw. The want of friendship which was observable 
during the first days of the meeting, gradually disappeared, 
and all united most heartily in support of the toasts for 
the international influence of science, for the prosperity 
of natural science in schools, &c Of course, a public 
meeting being now impossible in Russia without manifes- 
tations in favour of Lhe struggle for independence of the 
southern Slaves, the usual collections were made, and a 
telegram was sent to General TchcrnaicfT with wishes for 
victory 

At the closing public meeting Dr. Rothc read a paper 
“ On the Insane, and on Asylums for them ” Treating 
the subject at great length, he concluded by animadverting 
on the insufficient number of asylums existing now m 
Russia, and proved by figures that the insane, when 
submitted to early medical treatment, recover in far 
larger numbers than is nnerally supposed , 70 per cent if 
the treatment begins during the first months after the 
appearance of the disease, while those who enter the 
asylums with the disease about two years old, have hardly 
any chance of recovery. After the delivery of Lhe lecture, 
various conclusions and propositions of the sections were 
discussed. St, Petersburg and Odessa being recommended 
as the place for the next meeting, a ballot decided in 
favour of the capital, the time of meeting to be announced 
during the coming winter Resolutions were carried to 
request the Societies of Naturalists annexed to univer- 
sities (which were organised by the initiative of the first 
meeting), to present m 1877 reports of their ten years 
activity , to change the name of Lhe gathering into 
“Meeting of Naturalists and Physicians;” to raise a 
fund /or a permanent student's scholarship in honour 
of Prof Kessler, to whose initiative and many years' 
labours the first meeting was due The proposal of Prof 
Dobrzycki as to an inquiry into the causes of diseases, 
was negatived as involving too many practical difficulties, 
as were also the proposals of M. Vakoolofaky in reference 
to an international congress, daily scicntilic paper, &c 
A committee, consisting of representatives of all sections, 
appointed to discuss the subject of a French-German 
periodical, warmly advocated the proposal, and the meet- 
ing comii^ finally to the conclusion that pecuniary help 
from the Government would be desirable, intrusted the 
societies of the St. Petersburg's University (Naturalist, 
Physical, and Chemical), to draw out rules for the conduct 
of the periodical Discussions on subjects relative to 
the.teachmg of natural sciences in Governmental schools 
being totally prohibited in the meetings (in order to avoid 
opposition to the anti-Natural Science tendencies of the 
ministry), a pedagogical committee, appointed to discuss 
the proposals of Prof Halubinsky, decided that permission 
should be requested from Lhe ministry to allow the meetings 
a pedagogical section to diE:Cuss at least some of the moie 
special questions relative to the subject. The conclusions 
of the committee were accepted, as well a^ those of the 
Zoological .Section, to request from the Naval JJepartmetit 
the use of" ships for scientific explorations in Russian 
seal. Finally, the small sum produced by the members’ 
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fees at the meeting (993 roubles from 331 members) was 
allowed for the publication of memoirs. The discussion 
of these various subjects having taken up much tune, the 
members dispersed, and very few attended the lecture of 
M. Kostareff ** On the Inductive and Deductive Methods 
of Reasoning and of IiK|iiiry The meeting was closed by 
a short address by the piesident, Pi of Ilrodofsky. 


P/^INC/PL£S Oh TIME-MEASURING APPA- 
RATUS'^ 

11 . 

The Petidubtm 

I N that early apparatus 1 recently described, you will 
remember that the balance, after being set swinging 
in one direction, had its motion completely destroyed, 
and was then set swinging in the other, all by the direct 
agency of the clock-train If it had possessed no other 
property than that merely of vibrating against the earth's 
attraction, the pendulum would have been an immense 
improvement upon this state of things, because cveiy 
impulse delivered to it is, so to speak, sloicd up there, 
and IS gradually expended therefrom as occasion requires 
in overcoming the friction due to its connections and the 
resistance of Lhc atmosphere 

The discovery of the pendulum is generally attiibiitccl 
to Cl (lb leo, whose attention was alLi acted to the subject 
by ualch'iig the o&tillalions of a chandelier svi»ipendcd 



h 

it 


by a very long line at a chuuh in Pisa. The story 
19 very likely to be a true one ; anybody observing the 
shoiter oscillations of a very long pendulum (Afty or sixty 
feet in length say) could scarcely fail to be impressed by 
them 

The celebrated Dutch philosopher, Huygens, first 
worked out its theory. He discovered that if a pen- 
dulum, instead of swinging in a circular arc (which it 
obviously does) could be made to move in a cycloidal, it 
would perform all its oscillations, whether large or sm^l, 
in precisely equal times. 

He succeeded in obtaining this motion for his pen- 
dulums by the following contrivance (see f'lg. 9) ■ — Two 
curvci or cheeks, cc, starting from the axis of motion are 
placed one upon each side of the pendulum, which is 
suspended by a flexible line or spring S. As the pendulum 

' Ti«Ciur«i by Mr H. Dent G*rdiicr, mt thi Liun CoilKtion, South 
Keiuin|toB. CMtuiiitd from p 5^1 


swings, this line wraps around either curve and deflects 
the pendulum from its circular path^ KUR, into the 
cycloidal, DUU As you could almost infer from inspec- 
tion the time of a pendulum swinging a cycloidal, is rather 
faster than when it swings a circular arc, the cycloidal 
being lhc more rapid curve. Also the time of the swing 
of a pendulum in a circular arc gets longer as the swing 
increases, that is to say, as it travels furthei up the curve , 
for instance, if the arc of a pendulum which was swinging 
2° was increased to 2^°, the loss of time due to the in- 
creased length of its swing would be four seconds a day. 

The invention of these cycloidal cheeks or curves must 
have been looked upon as the //e phis ultra of perfection 
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at the time , but m the fiist place they did not defleci 
the pendulum without a good deal of friction ; and in the 
second it is lathcr advantageous than otherwise that ; 
pendulum should gain in its shorter vibrations, because 
It never gets into them without retardation (which implici 
loss of time), and one error tends to correct the other. 

Hu)gcns also discovered that the time of one swin^ 
of 8 pendulum vanes as the square root of its length 
The length of a pendulum swinging in one second 11 
nearly 39 2 inches, and if you wish to find the time 11 
winch a pendulum of any other length will perform oni 
swing, you divide the square root of that length by thi 
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sararc root of 39*2 inchci ; thus the time of the swing 
oi a pendulum 6 [ inches long 


V6r / 6i ^ 

V39‘2 " '^'39 2' 


1 25 «■ 1 seconds. 


On the other hand| if you wish to And the length of a 
pendulum to swing in a given time, all you need do is to 
multiply 39'3 by the square of the tune , thus the length 
of a pendulum to swing in \ second » 39 2 X (i)* * 9‘8 
■« Qlf inches 

But with reference to an ordinary clock pendulum, such 
as IS shown in Fig 10, you may ask me what is its 
length? do wc measure its length from the point of 
suspension to the end or centre of the bob, or to tne point 
at Its extremity ? We measure it to none of these places. 
Its true length is determined by multiplying every par- 
ticle into the square of its distance from the point of 
suspension, adding all these together and dividing by the 
sum of every particle multiplied into its distance from the 
point of suspension simply Of course an operation of 



this kind is not very easily performed, but the upshot of 
the calculation is, in general, to give a distance to a cer- 
tain point, o, called the centre of oscillation, just below the 
centre of gravity, c, of the pendulum This is the true 
length of OUT pendulum 10 far as its time of vibiation is 
conceined, and if we could take a perfectly iim pie pen- 
dulum (that IS one with a rod without weight, and all the 
matter of its bob accumulated in one point at its extre- 
mity) of the same length, we should And that the Limes 
of their swings would exactly correspond. 

What will happen if at any point above the centre of 
oscillation we add a little weight to our pendulum, say at 
point c ? Evidently the effect is just the same as if wc 
lied another short pendulum of length sc to our main 
one — It will urge it on and make it swing faster. At a 
point just hall-way up the pendulum, the effect of any 
given weight will be greatest. From which follows the 
cunoua fact that a weight moved upwards or downwards 
away from this point will, in nih^r ca^e, increase the tune 


of the swing of the pendulum, that is to say, make the 
clock lose. 

The Aner regulation of pendulums is performed upon 
the principle of adding or withdrawing weight at a point 
above the centre of oscillation. The collar c upon the 
pendulum, is placed there to carry subsidiary weights for 
the purpose. 

Thi Pindulum Compensaiton. 

Pendulums, like other things, lengthen as they get 
warmer, and shorten as they get colder, and the tune of 
their swing is varied in consequence. For instance, a 
plain iron rod pendulum for every 10 degrees rise in the 
thermometer, will expand sufficiently to make the clock 
controlled by it lose nearly 3 seconds a day, 

The earliest and one of the best methods of correcting 
or conipCDsating this error is the mercurial pendulum 
designed by Graham (see Fig 10). The bob ol the pen- 
dulum IS formed of a glass or iron vessel containing 
mercur>', M M. When there is any increase of tempera- 
ture, the rod K R expands and lets down the bob, but thr 
mercury in the bob also expands, and from the manner it 
IS confined expands upwards The expansion of the 
mercury therefore tends to raise the centiu of oscillation, 
and its amount is so calculated as exactly to neutralise 
and destroy whatever error would otherwise result from 
the lengthening of the rod. The action of this compen- 
sation may very readily be increased by adding or with- 
drawing a liUle of the mercury. Of couise ^fter each 
addition or withdrawal of mercury the clock will have to 
be regulated to time again by altering the nut upon its 
pendulum for the purpose 

A slight tendency to vary its rate .after first being 
put up may sometimes be noticed in a clock fitted with 
one of these pendulums This arises from air bubbles in 
the mercury, which gradually approach the surface , as 
they do so the mercury upon the other hand ol course 
falls 

Another method of compensation is the gridiion pen- 
dulum of Harrison. Different metals expand at different 
rates, for instance — 

Steel expands 1x10064 of it* length 
lirass ,, 'oooi ,, 

Zinc ,, 00017 

for every 10 degrees rise in temperature. 

Suppose we take a central steel rod (see Fig. ii) about 
3 feet long, and fasten to its extremity a cross piece /r, 
upon which we erect two (for the sake of symmetry) brass 
rods, one upon each side of it ; and to the summit of these 
we attach two other rods of steel, and at the extremity ol 
these again two other rods of brass, and then iet fall two 
more rods of steel, Joined at their extremities by a cross 
piece, ard to the cross piece attach the pcnduhim hob by 
another short length of steel so as to make up 39 2 inches of 
length between ihc centre of oscillation and the point 
of suspension. Supposing that the four siipplemcntary 
lengths of brass and steel upon each side of the original 
steel rod average 2 feet 1 1 inches long, we have, in between 
the point of suspension and the centre of oscillation 
109 2 inches of steel and 70 inches of brass, and furthei, 
that the expansion of this amount of brass is exactly 
equivalent to the expansion of the steel. But wc have so 
arranged that all the brass expands upwatdt and all the 
steel downwards . ibeicfore one destroys the other, and 
the position ol the centre of oscillation does not change, 
whatever be the alteration of temperature The worst of 
this method of compensation is, owing to Ihe great weight 
of the rods, the centre of oscillation generally ceases 
approximately to coi respond with the centre of gravity 0/ 
the bob, and the true amount of compensation has lo be 
determined by expenmenr, which is seldom done. 

In the construction of compensation pendulums care 
must be taken that they are foimed so that each part shall 
simultaneously take up any change of temperature. This 
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was brought prominently lo light during the time that the 
normal sidereal riock for Greenwich was under trial 
That dock had been fitted with -x heavv mercurial pen 
ddum, and it was found thn-t the rod got warmer or 
colder some time in idvince of the mercury , of course 
the compensation fatU i for siirh interval of time 

The following form of pendulum was afterwards sub 
stituted The expansion of rinc is, as you see, nearly 
double that of biass and consequently 1 good deal 
less of it IS required to compensate a pendulum To 
the extremity of an internal steel rod (see Fig 12) a 
collar is f'LEtened and a zinc tube inclosing the steel rod 
rests upon it To the summit of the rinc tube is 
attached a steel tube which m turn incloses both it and 
the rod and the pendulum bob is fistencd midway of its 
length to the extremity of this tube The outer steel Cube 
IS cut away at its sides and holes bored m the zme in 
order to let in changes of temperature ripidly 

Ihc action of the combination is similar to thit of the 
gridiron pendulum, the cxp-insion of (he zme upwards 
exactly neutralising and destroying the expansion of the 
steel downwards It is important (as suggested by Mr 
Buckney) that the bob should be suspended at its centre 
because otherwise it would also operate ns an exp insion 
length, and 'ilthough its effect could be rounterbal meed 
by shortening the zinc tube, yet owing to Us bulk it would be 
sure to lag behind the rest of the compensation and cause 
such an error as 1 have referred to 

Eat ofNtit li C ompens xtion 

When you aim at the very highest time keeping baro 
metrtc compensation becomes necessary that is to say 
compensation aga list the disturbance to the pendulum 
due to changes of atmospheric pressure For instance 
when there is any rise m pressure, when the atmosphere 
becomes denser our clock will lose, and will gain when 
the atmosphere becomes more attenuated, the viiiation 
in the Greenwich clock having been at about the rate of 
3 of a second a day for a difference of one inch in the 
bare meter 

The following compensation (ijee I ig 13) is one dc 
signed by Sir George Airy 

c is a lever moMng around an axis at A One aim of 
the lever cariics 1 hoise shie magnet, and the oiliei a 
il )at, r, supported upon the mercury in a barometLi cistern 
1 wo bar magnets (the front one r, only is shown, ilio 
other being behind the bob) are fastened upon the pen 
ilulum bob the north pole of one pointing upwards and 
of the other downwards (in order to render the combina 
tion asUtic) 

1 he poles of the horseshoe magnet face the opposite 
xoles of the two bar magnets, and attraction goes on 
between them When the baromater rises the mercury 
m the cistern falls, and with it the float The other arm 
of the lc\Lr, therefore uses bringing the poles of the 
horse shoe magnet closer to the poles of the two bar 
magiiLta, and increases the attraction between them, 
which is a force acting in the same duection as giavxly 
1 he pendulum consequently moves faster (for we increase 
the pull upon it), the tendency to go slow arising from 
the increased atmospheric pressure is by this means com 
pensated Dr Robinson, at the Armagh Observatory, 
effected the same correction by attaching a barometer 
lo the pendulum rod He also noticed that changes in 
aimospheric pressure would disturb a mercurial pendulum 
to a very considerable extent if there were air bubbles in 
the mercury 

(7tf be CBHtih^ed\ 

CEOOKIS ? hADrOMETi:R 
T HAVr recently made a few experiments with this 
^ instrument which may not be umnterestiDg to the 
readers of Naiure 

The radiometer used had discs of aluminium polished 


on one side and blackened on the oth^r , it was more 
than usually sensitive, and would sometimes continue Us 
rotation for twenty minutes after the sun had set in the 
sea 

The instrument being in a room in which the radiation 
was far (oo feeble to cause the arms to move, 1 grasped 
the bulb with both hands, so as still further to exclude it 
from light The vanes immediately began to revolve 
briskly, the polished sides first Removing my hands 
after two or three minutes, the movement soon shipped , 
ind then, after a very brief interval of rest, pegan in 
the opposite direction, and so continued for several 
minutes 

I now placed t^c instrument in a room, near to a window 
Lhiough which the light of the full moon in a clear atmo 
sphere was shining The arms of the radiometer did not 
move By means of a large lens the moonlight was then 
concentrated about 200 times, and allowcu lo fall full 
upon the blackened side of one of the circular discs, in 
such a way as to cause the intensely brilliant image of 
Lhi- moon to nearly cover the disc Not the slightest 
movement occuntd, although the concentrated light im 
pipjed upon the disc for a quarter of an hour 

As IS well known, the light of the moon contains, foi a 
givjA luminosity far less heat rays than does light from 
any Icrrestriil source, no matter how much the latter 
may pe strained through in transcalent media in fact it 
re^nifc Lord Rosses 6 feet icflcctor clearly to demon 
strate excessively feeble thermal power of the lunar 
rays 

Iheap expermicnts show, firstly, that light is not 
necessary to the movement of the radiometer secondly, 
that light only contributes to the movemenl in so far 
as by its absorption, it is transformed into heat , and 
thirdly, that the motion is due to the unequal heating 
of the two sides of the discs the cooler surfaces always 
preceding the warmer for when the instrument was 
grasped by the hands, the blackened surlaces of the 
discs rapidly absorbed the heat rays, whilst the polished 
surfaces reflected them Thus the surfaces of the 
blackened( discs remnned warmer than the metal beneath, 
but gradqally communicated their heat to the latfcr On 
rcmovii^ the hands from the bulb, the thermal condition 
of the enstb would soon become reversed tpe black 
surface— ^ good absorber and also a good radiator — 
would cool much faster than the opposite surface, which 
being of pol bhed metal was an exceedingly bad radiator 

I lie blackened surfaces tlicrcfort, now became the 
coolest, and preceded the polished ones, in other words, 
the direction of rotation became reverse I 

October 17 1 Fjiankiand 


GEOLOi Y 01 tNGIAND IND ff 4LLS^ 

well known volume of Conybeare and Phillips, 

* entitled * Outlines of the Geology of England and 
Wales, which was published in 1822, and was Based on 
an earlier and slighter work of the second named author, 
has long held an honourable place among geological 
classics It has served, indeed, to supply to some extent 
the want so universally felt of a d scnptive memoir Or 
handbook to William Smiths Geological Map, a work 
which ' the father of English geology ’ could never be 
prevailed upon to write himself The “Outlines, how 
ever, is but a fragment, the second part of the work^ 
willed was to have dealt with the oldest rocks and with 
questions of Lconomlc Geology, never having been pub 
hshed , and more than half a century of research, earned 
on in connection with a science which appears to have as 

* Thi Geology or h ngUnd »nii Wales *1 Cnaci c Accoun^ of ihc 1 il o- 
lopjcal Lharaclcr^ 1 ejid nff Fo % Is and E u om c 1 rod cli of li a Hocki 
with Notu on the 1 hy^ical teaturei uf the Country By Horan B WikhC 
ward t G h of the Gtolog cal Survey of England and Wales (Loadon 

I oi gn nns Green *1 1 Co 1B76 ) 




OU . 19, 1876] 


NATURE 


557 


yet Iqit none of the vigour ^dcity of youth, have 
of course rendered much of the infonn^tion contained in 
it obsolete The only work of more recent which 
occupies somewhat the same ground is D'Archaic'a Hts- 
toire des Progr^s de la G(^olo^c/' which aimed at doing 
for all those portions of the ^obe which had been geolo- 
gically explored, what Conybeare and Phillips had at- 
tempted for England alone. This work is one pf thevciy 
iughest order of merit ; its author being actually dis- 
bOgoishcd for his industry in the compUaLion of 
materials, his skill m arranging them, and his bold- 
ness and orlginaliLy in generalising from them. But 
such a design as that of the Histoirc des Progr^a ” was 
perhaps too ambitious to be within the compass of the 
efforts of any single individual , at all events, after the 
portions relating to the Tertiary and Secondary strata 
had appeared in a scries of eight volumes, between the 
years 1S47 and '60, the work, which had up to that time 
been published by the Geological bociely of France under 


the auspices of the Miniitqr of Public Instruction, was 
finally abandoned. 

It will be seen, therefore, that Mr. Woodward's 
handy volume, the title of which is given above, 
appears very opportunely \ and, supplying as it does 
a real need of the geological student at the present 
time, it IS certain at once to take its place as the 
most useful general ^ 01k of lefercnccon English Geology 
which exists. After a careful perusal of it, we find 
scarcely anything calling for qualification of those terms of 
high commendation in which wc are constrained to speak 
of Its general accuracy and excellence of arrangement ; 
of the happy way in which the mean has been hit between 
conciseness of description and fulness of detail ; and of 
the manner in which the work h.is been made to include 
the latest results of geological research. 

At the time when Conybeare and Phillips wrote, many 
poitions even of those Secondary strata of England, the 
successful clasaification of which had been the chiefamong 



I' IG ■ — The Chedd it CIifT!. 


the triumphs of William hmiih’s genius, were as yet 
almost unknown to geologists , the labours of Sedgwick 
and Murchison, which were destined to replace the con- 
fusion that reigned among all the older deposits, by the 
clear succession of the Cambrian, Silurian , and Devonian 
systems, had not' then commenced ; and as yet Ihc 
palaeontological studies of Lyell and the stratigiaphical 
researches of Prcstwich had not dispelled the almost 
equal obscurity which prevailed concerning the order of 
the Tertiary formations. There are perhaps few ways in 
which the strides made during the last fifty years in our 
knowledge of the geology of this country can be more 
vividly realised than by a comparison of the skelch-inaps 
prefixed to the volume of Conybeare and PhiUips, and to 
that of Ml Woodward respectively. Such a comparison 
will render strikingly apparent the great advances which 
have been made in developing the true structure of the 
country, both through the researches ofpnvate in^viduals 
and the labours of the National Survey ; and It will 


equally serve to demonstrate the necessity ol such a work 
ns that which Mr Woodward has now given to us. 

The avoidance by the author of thib work of all refer- 
ences to the equivalent formations on the continent of 
Europe, or even to those in other parts of the British 
Islands— although perhaps a necessity dictated by the 
limits he had set himself — creates some serious difficulties, 
which are more especially felt when questions of classifi- 
cation come to be treated of. It is altogether vain to 
hope that such problems can be oecidcd by an appeal to 
the English repiescntativcs of the formations alone To 
discuss, for example, the question of the classification of 
the Silurian, Devonian, and Fermo-Triassic (Fuikilitic) 
formations, without any reference to the typical dcvclop- 
rnenta of these strata in Bohemia, the Eifcl, and Central 
Germany respectively, is surely a most iinsailsfactory 
and inconclusive proceeding. 

In adopting Sedgwick’s classification of the Cambrian 
and Silurian strata instead of that of Murchison, the 
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Fir. a — Purberk and Portland Beds at TiJly Whim, near Swanafc , the former facing tha 
light-crtlnured •iLrata afaDve, the Inter the darker strata below 



Fit* 1 — Section at WritUe, near ChrlmEford —a Chalky Hnuldor Clay (Upper Glacial) 
I Sind and Gravel (Middle Glacial) 



Fio 4 — Penrfayn Shte QiiBiry " 


author may possibly have been actuated 
by the conviction that unless the pendu- 
lum of opinion, which has so long been 
firmly held at one end of the arc by 
official influences, were allowed to re- 
bound to the extreme limit in the opposite 
direction, there would be little chance of 
its finally attaining a position of stable 
equilibrium between them. Looked at 
from any other point of view, we must 
confess that we cannot regard the attempt 
here made totally to revolutionise the 
classification in question with much satis- 
faction. We had hoped that the day had 
long since gone by when the divisions 
between geological periods were to be 
regarded as governed by anything more 
than convention, or as serving any other 
purpose than that of convenience of re- 
Jercnce. Breaks, whether strati graphical 
or palsontological, in the senes of forma- 
tions, are purely iocal phenomena ^ and it 
IS certain that if stratigraphical geology 
had taken its rise only so far away as in 
Eastern instead of in Western Europe, 
the divisions of the great systems, and 
even of those larger peiiods (which Mr. 
Woodward calls “cycles^') would have 
been wholly different to that which has 
been actually adopted. But although the 
classification of the geological periods is 
a purely artificial one, yet it has its usesi 
and nothing but confusion can result 
from attempts to unsettle its landmarks 
without sufficient cause. Such being the 
case, we are surely entitled to ask what 
usefm purpose can possibly be served by 
including, as our author does by his own 
showing, considerably more than onc-third 
of the whole thickness of British sedi- 
mentary deposits under the name of Cam- 
bnan 7 Is not a Cambrian system, en- 
larged beyond all reasonable proportions, 
equally objectionable with an overgrown 
Silurian ? This question has passed be- 
yond the stage when it can be regarded 
simply as a battle-ground for the partisans 
of rival reputations. Now that Sedgwick 
and Murchison have both passed away, 
let us rather seek to be guided by the 
pnnciples which determined the action of 
the greatest of their contemporaries In 
respect to this controversy ; gladly avail- 
ing ourselves of that which is good and 
true in the splendid work of both the 
observers, let us build it into our geolo- 
gical system, there to stand ns the noblest 
monument of their genius ; and for their 
mistakes, let these pass into the oblivion 
which awaits the memory of the injustice 
and animosity which were unworthy of 
either of them. 

There are one or two other points which 
we would venture to suggest for the 
author's consideration in the event of his 
being called upon, as we hope he will be, 
to prepare a second edition of this work, 
Aa the different formations or groups of 
strata belonging to the same system which 
occur in different parts of the country are 
treated of consecutively, although in many 
cases they were doubtless formed con- 
temporaneously, It would be well to keep 
the fatter fact as prominently before the 
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mind of the student ae possible ; and this, we think, might 
best be accomplished by prefixing to each chamer diagram- 
matic sections of the succession of strata, cxnibiting their 
equivalences in difierent parts of the country. Again, 
although we recognise witn the author the impossibility 
of quoting in such a work as the present the authority for 
every statement, yet we think that a well selected series 
of references to those original memoirs, in which fhllci 
details concerning each formation may be found, would 
greatly add to the value of the book without materially 
increasing its bulk. 

We cannot but commend the manner in which Mr. 
Woodward has resisted all attempts at fine wnting, and has 
sought rather to produce a work characterised by accu- 
racy and soundness than by showmess and superficiality ; 
in this respect following the example of his fathef, the 
late Dr. Samuel Woodward, to whose memory the work 
is dedicated. We anticipate for the “ Geology of England 
and Wales a sphere of usefulness not less extended than, 
and a reputation as enduring as that which has been 
attained by, the " Manual of the Mollusca and higher 
praise it would scarcely be possible to award to it. 

It only remains to add that the work is illustrated, not 
only with a very clear chromo-lithograpbed map prepared 
by Mr. Gnesbach, but by woodcuts of such excellence (as 
will be manifest from the specimens we give of them) that 
we can only regret that they are so few m number 

J. W. J. 


^UMNEI^S '^METHOD AT SEA^ 

I N reference to our review of Sir William Thomson’s 
woik on this subject (vol. xiv, p. 346), our attention 
has been called by Sir G B Aity to the following paper 
in the Proceedings of the Royal Society, vol. xix, p 448 — 

*' Kemarki on the Determination of a Ship's Place at Sea " In 
a Letter to Prof Stokes. By G. B Airy, LL D , &c., 
Astronomer Koy.il 

Royal Obicrvalory, Greenwich, S E., 
1S71, Apnl 5 

My IJIAR Sir, — In the last published number of the Proceea- 
iMj^s of the RovaJ Society (vol xix p 259), there are remarks by 
Sir William Ihomson on the proposed method for determining 
the h<us of a shiji'b place at sea, by making one ohservabon of the 
sun’s (or other Lody’b) altitude, and founding, on this, computa- 
tions of longitude with two assumptions of latitude ; and there 
are suggestions, with a specimen of tables, for solving the 
iphcTicaUnangles which occur in all similar nautical observations, 
on the principle of drawing a perpendicular arc of great circle 
from one angle of a spherical tnangle upon the opposite side 
Id regard to this piinciple and the tables which nay be used 
witli It, 1 may call attention to the employment of a similar 
method by Major-General Shortrede, in his Latitude and 
Declination Tables,” pp, 148 and iSa In p. 150, line 11 from 
the bottom, it will be seen that the "column ’’gives the tnal- 
value of the perpendicular arc by which the two right-angled 
triangles are computed This is not the same (among die vanout 
elements which may be chosen) as Sir William Thomson’s , but 
it is so closely related that in some instances the tabular numbers 
are identically tl'c same as Sir W Thomson’s, though in a dif- 
ferent order General Shortrede’s object was "Great Circle 
Sailing,” in which the tngonometrical problem is the same as in 
the nautical oliservaiion 1 think, however, that Sir W. Thomson 
deserves thanks for calling attention to the application of this 
method to time-determinations 

In regard to the problem of the "locus,” allow me to point 
oat the geometrical circumstances of the case. If, upon a celestial 
globe, on arc of small circle be swept with the son’s (or otlier 
body’s) place for centre, and the observed zenith-distsnce for 
radius, the ship's zenith will be somewhere in that curve , and 
if, with the pole for centre, arcs of parallels be swept with the 
two uaumed colalitudes for radii, the intersection of these two 
rarvei with the first drawn curve will give the ship’s zenith on 
the two aiiumpiions ; and if within the celestial globe there be 
placed a small terrestrial globe, and if these zenith-pomts be 
radially projected upon the terrestrial jglobr, the terrestrial places 


of the ship on the two assumptions will be marked But (he 
practical application of this reouires that the position of the ter- 
restrial ^lobe, or of the earth, be known id respect of rotation — 
that IB, It requires that the Greenwich sidereal time, or solar 
time, be known ; in other words, it requires a perfect chrono- 
meter Now the experience of Capt Moriarty, cited by Sir W. 
Thomson, does not apply here Capt Moriarty received time- 
signals from the Royal Observatory through the cable every day, 
and he had Therefore a perfect chronometer But other ihipa 
liave no such perfect chronometer , and though the direction of a 
Joeut^ os determined above, may be sufficiently certain, yet its 
place upon the earth will be uncertain, by a quantity dependmg 
on the uncertainty of the chronometer 'thus Inree chronometers 
may give the following positions for the locus-curve — 


Chroii- No 1 

Chrun No j 

Chron No j 

t 

/ 

/ 

/ 

/' 

/ 

/ 

/ 

/ 

/ 

And the question now 

presents itself, which uncertainty is the 


greater — the uncertainty of latitude, which it is the real object 
of this problem to remedy ? or the uneertarnty of the chrono- 
metric longitude, which must be used m attempting to find the 
remedy ? I do not doubt the infitant reply of any practical 
navigator, that the chronometnc longitude is far more uncertain 
than the latitude , and if it be so, the whole method falls to the 
ground 

I fear that a publication like that which has been given to this 
method may do very great injury among navigators who are not 
accustomed to investigate the geomeirical beaiings of such 
operations, nnd may lead them into serious danger 

1 am, my dear Sir, yours very truly, 

G B. Airy, 

Prof SioktJj Sccretaty of the Royol Soudy 

[From a general recollection of n conversation I had with Sir 
'W. Thomson before the prcsenUiUon of bu paper, I do not 
imagine his object to have been exactly what tne Astronomer- 
Royal here describes but partly the saving of trouble m nume- 
rical calculation, partly the exhibition, for each separate obser- 
vation of altitude at a noted chronometer lime, of precisely what 
that obsen>aUon gives ^ neither mote nor tess^ which introduces at 
the some time ceil am facilities for the determination of a ship’s 
place by a combination of two observalionB Of course ibe 
place so determined iv liable to an error east or west correspond- 
ing to the link no v 11 ciior of the chroiiumeier , and douhtless, 
under ordinary circum stances, this foims the principal error to 
which the deteimination of a ship s jdacc is liable. This remains 
precisely as it did before , .and it is haid to suppose that the 
mere subsiiiullon of a giapliical for a purely numerical process 
could lead a navigator to foiget that he is dependent upon bis 
chronometer, though perhaps the geneial tone of Sir W Thom- 
papei might render on explicit warning desirable, such ai 
that which Mr, Airy supplies — G G SloK£S] 


NOTES 

ViR hear with smeere regret of the death of the eminent 
French incleorologut, M Charles Samlc-Claire Deville We 
hope next week to give some details of hu life and work 

We publish on another psge an abstract of the Rev Mark 
PattiBon's forcible and outspoken address at the Social Science 
Congress, Liverpool, on the state of our universities Many other 
valuable papers were read, but they were for the most part too 
■pecial for notice in our columns We should, however, mention 
the remarks of Mr. W- II James, M.P , in cofmecUon with the 
discoision oi the question of incorporating a professional and tech- 
nical IraiDiDg with a sound system of general education. Mr. 
James traced the hutory of the City Guilds of London, showed 
how enormously wealthy they must be, how this wealth is 
totally misspent, and muntaued that the country had a perfect 
right to oak an account of their stewardship, and appropriate the 
funds, if necessary, for educational purposes He proposed that 
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llie fandB ihoold be devoted to the cBlablishment of ■ BCience 
and practice institute for workin;; men All the speaken Iti the 
Education department of the Congress seem to be Agreed that 
there 13 vast room and urgent need for improvement in the edu- 
cation of the count Lj When so miny intelligent and inlluenUal 
men are agreed on this jioinl, how is it so little is done to mend 
mailers? After the reading- of a paper on Tuesday by Mi 
W J, "Walts on the pioposed Imperial Musicum for India and 
the Colonies, a jiroposal was unanimously adiipted by the Sec- 
tion of Fconomy and I'ride, “ that the Section iccommend the 
Council to consider the propriety of memoiialising her Maje^ily’s 
f jovernment in favour of establishing an Imperial Museum for 
India and the Colonies in London, and, if possible, with special 
arrangements for loan collLUions ” In connection with the meet- 
ing of the Social Science Congresj, at Liverpool, the J iverjiool 
Albion has pnblislietl a ‘^cnes of ailicles on the progrc&N, picseiit 
condition, and the gri .iL men bom in that town These have 
nOiV bicJi reprmtcil in a neat htlle pamphlet 

SuMT account of Mr fiilcs’s Irans-Aiisliahan journey has 
reached tins country , he anivcd in South Amlraba in August 
Mr. GiIls, who started on April lo from a spot 27“ 7' South 
Utuude and i iG“ 45' Last longitude, says • “1 made a gcneially 

north-east by cast course by way of Mount (iould, in latitude 
26 46, till the 24th parallel w'as reached 1 traced the Ashburton 
to lib sources, and dclcmuned the cild v alcrshed by the W'cstcm 
rivers, ^^l^lLU la simply a mass of lAiigy country abutting upon 
the desert in longitude 120“ 20' From the depot on the Ash- 
burton I went up to tlie 230! pnailel No watercourses flowed 
cifitnard, From the end of the witershed in that longitude, the 
latitude being near the 24II1 parallel, to the Lawhnsou Range of 
my last horse expedition, m longitude 127'’, the countiy was all 
open spin I fex sandhill dcseit At starling inlci the desert must 
of the camdb were continually poibonod, the plant which 
jioisoned them not being allied in any way to the poison jdants 
of the settled diblricts ol Western Australia 1 now know it well, 
and have brought specimens The longest blietch without water 
was a ten days’ march One old cow camel died after reacliing 
the water. Wc liad some lam on May 8 before reacljing the 
Ashbuilon, and some of it must have c\ti,nded into the desert 
It was the only clmnce water wc obtained. We had some moic 
ram north of the AKrt I and Maiy ranges. rorUons of the 
Knwlinson and Pclcrmann ranges had been visiicd by rainB, but 
the furtlier we went eastwaid the nioic desolated with drought 
the Lountry became We stiiick the tclegiapli line at the 
angle ])o]es close to Mount Halioran, on the Neal's River, 
sixty miles from the Peake, and travelled thence down the line 
lu the stalion We were all attacked uiLh ophthalmia before 
the jams fell in May The winter was excessively cold, the 
thermometer in the nioining for weeks being doivn to 18'’ Lo 
natives were met W'lth from Mount f^ould to LIil Pctermaiiii 
Ranges, at which la^l-nnmed place they were friendly In 
Miisgrove Range they stoic a few things, but I was absent at 
the Lime Tlic camels have travelled splendidly.” 

A Musuhoo-M Exhibition will be opened on the 23rd inst at 
the rooms of the French Rotamcnl Society, 84 rue de Grenslle, 
Farhi, which is likely to be of interest both from a scientific and 
an economical point of view It is pioposed to bung together 
all Bpecies of mushrooms, cither m a fresh or a dry state, eatable, 
poisonous, hurtful to agncullure, as well as books, drawings, 
and engravings bearing on the subject The exhibition will last 
eight dayi^ during which there will be suitable lectures, os well 
29 excursicni to the neighbourhood of Pans. The following 
questiooB ire propoeed by the Society i On the development 
of the reproductive organs of mnshroomb^ what is the exact 
lignihcalion of the terms j/ow, tklamydospores^ stylospo^’es^ 
coniduij sptfmaUa^ &c. 2 Fungoid protoplasm compared with 


that of the vegetable chlorophylls. 3 On the cloSsifitadoti of 
the AgaHti^ and generally the relative vnliie of choracteriatlcA 
among mushrooma 4 Study of the substrata necessary to the 
development of various fungoid apcclcs and of the relation which 
exists between the substrata and these species ; questions relative 
to parasitism. 5. On edible mushrooms m various regions 
6 The necQEBity of encouraging chemLcal investigation on muah- 
rooTns j a of the facta ascei tamed in this department to 

the present time 7 The best processes for preserving mush- 
rooma for study 8 Ihbliographical researches on the mycolo- 
gists of last cintury. 

A Tasiikeni) telegram of October 6 announces tliitt the 
scientific staff of General bkobelcfi 'a Alai Expedition have ac- 
complished llieir work most Racccssfully. The Alai and Tiane- 
Alat mountains and the northern part of the raihir plateau were 
surveyed along the routes followed, and astronomical determina- 
tions of latitude and longitude made The highe'jt spot, where 
astionomical observations were made, w.is at a height of 14,500 
feet, and la in the part of Pamir called Khorgota The height 
of the Oos-Rel paaa was 15,500 feet ^feaslueme^t's of the mag- 
netic dcclinatum svere aho made on the Pamir pUtcau, and 
valuable collccliona Inouglit home. I'he map of the Alai, 
plotted by Dr Petermann on the basis of the surveys and 
dcbcriptions of the late M Fcdchenko, proved to be very 
aalisfactury. 

Thf congress of the International Geodcsical AsRociation, 
established by several Luiopcan govemmcnl';, was htlil this 
year at llrussels, and will be held in 1S77 Stultgarl. For a 
number of years the French Governuicnt abdained from send- 
ing delegates, but thry were repiC'^entcd thin year by M J'^aye, 
M Vvon Villarcenu, and Major Peiner, director of the I'rcnch 
Survey The president w'as General lb!iiiP7, the Sp.misli dclr-gate, 
S wilzeilnnd was represented by M II irsh, Pruasin by Gcncial von 
iJieycr, Austria by Ojipolrei, Relginrn by Major Adan, Saxony by 
M. Bnihm, Rusmii by General de Forab. Neiihcr England nor the 
United States sent. my delegates. Aicpoit was jircsented by Major 
Adan on the registering meteorological inslrumenL>i eslaldjshed 
at Oitend by Prof Rysselbergbe, of the Gstend Navigation 
School. These inslnirnenlji, whuh obtained an exceptional 
reward at the International GcogiapJiical I'xhibilion at Paris 
in 1 8 74, were praised 111 very warm tcrin<;. It is said that 
they will be used at a numbei of maniime stations for legistermg 
the tides On the proposition of General Ibanez a requibition 
IS to be sent to the French Government asking them to take (he 
necessary steps for joining the French and the Spanish liiaiigu- 
kitiuns 

Wii arc glad to be able to state, at the requent of the lion. 
W. B D. Man tell, of the New Zealand fjegislativc Council that 
he has publicly repudiated the contemptuous words m reference to 
scientific men atlrlbiiLcd to him in Naturb, voI xiv. p 90 Such 
a statement, he says, would be an act of "gro:]S and insane in- 
gratitude '* towards many men whom he ib pioud to call his 
friends lie was speaking only of the isliams and Doustcr- 
swivels of science,” fur nobody could have a greater or mote 
devoted esteem for scientific men than he had lie was pe^» 
fectly serious in proposing that an inquiry should be made in 
reference to the discovery of the akcleton referred to 

Dr McKrivdril'k has been appointed to the Chair of 
Physiology in the University of Glasgow. 

Thjc Fellows of the College of PhysicMiis of Dublin haveder- 
bcratcly determined to admit Miss lihlitliJPechey to the examina^ 
tlon for thcL K Q C P T , and have thus thrown open the portals 
of the medical profession to all comers, whether they be peraoni'^ 
of the male or female sex. However pregnant of results this de- 
cision may be, says the Medical Pnss ami Circular^ It does not 
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uem to 11s thiiL any othtor conclullon wai pomblc, and wc expect 
to see a eimiLar incrfeBa allowed to the Udies by all other bodies 
The Queen’s Unlvenlty, it la anilcipatcd, will be the next to 
follovr Buitj and these fortresaes having Eurretidefed at discretion; 
it U Imposaible that others can long sustain the siegb, 

A REFUET that Mr Lucas, the African traveller, had given up 
exploration in consequence of dlne^t la unfouhded Mr Lucaa 
bad an attack of fever, but is now at Cairo waiting foi stores 
which have been ordered from Lp gland, on the arrival of which 
he will proceed by steamer to Zanzibar, and again make for the 
interior Mr Lucas is in commutiicatioa with the Royal Geo- 
graphical Society 

MRS Nassau Sfnior writes to the on the curious he- ■ 
Imviom of tempered glass She furnished twelve gas burners 
with tempeicd glass globes purchased in London, and having the 
veritable label of M. dc la lla<;tic affixed to each. On the night 
of the Clh inst aftei the g;ii had been extinguished for exactly 
an hour, one of the globes burst with a report and fell in piccLb 
on the floor, leaving the bottom ring still on the burner These 
pieces, which were, of course, found to be perfectly cold, were 
some two or three inches long, and an inch or so wide. They 
continued for anliour or mure splillingup andsubduiding them- 
selves into smaller and slill smaller fragments, each split being 
aLLompanicd by a sli'^ht report, until at length there was not a 
fragment larger than a hazel nut, and the gic.itcr part of the 
glass was in pieces of about the size of a pea, atid of a ciybtalline 
form. In the moriimg it was found that the run hadValkn from 
the burner to the floar m atoms The subject defers cs careful 
investigation 

The Science Loan KxhihUion has been eo successful that the 
time fai closing it has been postponed, and the evening lecturei 
are to be rccommencerl immediately 

Wf have received ikiHiks \ur Us JiUuvfmtftU df V Atmosphire^ 
Varl I, by rrolcssors C M Giildbeig and H. Mohn, of Chris- 
tiania III this first part of what promises to be nn Important 
contribution to the physics of the atmosphere, the authois con- 
fine the discusilnn to some simple elementary cases of the 
mechanics of the atmosphere relative toils equilibnum, tempera- 
ture, humidity, and hon/ontnl and vertical currents We join 
the authors in hoping that the results will demonstrate the necei- 
sity of more extensive observations than have yet been made in 
tropical regions, and in the higher regions of the atmosphere on 
tDOuntains or by captive balloons, and that the true path of pro- 
grcjs for meteorology to follow n the development of the diffi- 
cult question of atmospheric mechanics. We may add that 111 
order to obtain the physical data required for its dibCiriSion, the 
only rational step to be first taken Is to plant numerous meteoro- 
logical ilations over limited area.% the stations being so closely 
planted aa to secure approximations to the barometric gradients 
between the observing' btations and to the wind- velocities, sulfi- 
cleiitly closA to the true gradients End velocitiei ai to meet the 
demand B of the problem to be investigated. 

The teaching body of the French National School of Agricul- 
ture, established at tht ConservatoLte des Arts-et-Metiers, has 
nOw^en organised. The director of atudiei la M. Boussuigault, 
the founder of agricultural chemuitry in France. The number 
of pTofesaorahipa is twenty, and a competition will take place for 
three of them. Amongst the seventeen others who have been 
appointed by decree, M Lavergne, Professor of Agricultural 
Eeoimmy, M. Leon Bocquerelle, Profesior of Physics and Me- 
teorology, ind M. Tany, Professor of Sylviculture, were formerly 
Versailles School of National Agnculture, 
^ wpppwsed in 1851 The former imperial farmhouse 

»X Idcehnefl wilt be utilised for experimental agriculture. 
Amongst the proressorshipa which have l^en created ought to be 


noticed one of Comparalive Agncullurc, or llic syalLiuaUc com- 
parison of French and foreign agricuUme. 

M. WAnmN*GToN, the French Minister of Fublic Ili.trucLion, 
has pabltslied a circular warning the several municipal a lminiS' 
tralions of France, that he is to ask from VarUament next sssbion 
a cTCflit for inoraulng the salaries of professors who, having not 
taken nhy Buperior degree, are nevcrthaless useful and steady 
workers. . But lie desires the cities to enter into an agreement 
with the Government to secure to competent Leachera In the 
several municipal secondary schools a rate of remuneration not 
below a sum named. It ii cnly when that rate shall have been 
granled'as a permanency by the local authorities that the (vovern- 
mcni '.yill give any addition 

M WaddiNi.iox is SAid to be prepaiing to piescnt to 
both Houses of the French Tarliamcnt ulJill to aller the law 
for granting degrees, giving the power entirely to the State 
exammeis The same ijrupoial was 1 ejected by I he Senate last 
spring. 

A NFW municipal school, the l^colo MiJii^^e, was opened at 
Tafia on October The pcciiliiiity of the establishment la a 
covered yard situated m the centre of Llic building, and occupying 
a space of l 3 ,ooo srpiare feet for wintei iccrcations When 
the weather is favourable, the pupils are Lurnel into an open 
grouml of 3y,ooo squ.ire feet A poilico lor gym nasties has l^cn 
erected m the winter grounds To each studio is annexed a 
small museum, so that pupils niayha\e constantly at their dia- 
pnsal the principal olijec's or models uhicli aie described in the 
course of the lectures given by the tcicliers The stliool ii 
intended for 800 pupils, but only 500 have been admlUcd, a part 
of the work being yet unfinibhed 

ThR Vardts Obsa-vmr htalei that a strong eaithquikc was felt 
at Bagnircs de Bizarre (llautis J*yreiiecs) uii Friday, October 6, 
at five In the morning The water of Saliea, a theimiil spring 
in the vicinity, which gennally flows it 51/ F , had its tempera- 
ture sufldenly altered to owing to the subterranean action. 
A few hours afterwards lli(?ss.aine commotion was felt by General 
Nansouty, who has taken liiB post as observer on the Tic dii Mrdi. 
The duration was three seconds, and direction south by north 

On September 22, an earthquake motion wah felt at Coilcoue, 
near Palermo, and fironi that time to fac[>tembcr 27, ^jci^miccom- 
motinnj were almost continuous Great damage hns been done 
to a large numbei of houses, and the mhabilaiiLs desert the city 
evary night and encamp in the vicinity , cold is bocoming 
iiitenae dunng the now long nights Some arc said to have 
turned insane 

Messrs C G. Mavnaru, of Newtonville, MasiachuscUs, 
and W F Parkci, of West Meriden, Connecticut, me about to 
undertake an investigation of the natural history of the Bahama 
Islands, which promnea to he of great interest to science in view 
of the fact that, with the exception of the examination made by 
Dr Henry Bryant, of Boston, U S., but Little has been done in 
llus respect since the time of Catesby, whose work was published 
nearly 150 years ago Tlieie gentlemen propose to fit out a 
yacht m Boston, suitably equipped and provisioned, and send 
her to the Gulf Of Mexico, tliere to embark lome time m the 
present raonlli, ahd to Make a minute mveatlgnlion of the natu- 
ral history of each island, obtaining apecimena of its land fauna 
and of the Inhabitants of the waters along their shores They will 
be accompanied by several] assistaiRs, and hope to m.ikc very 
large collections of all kinds Dr Lewis i. Sturtivant, of 
Boston, will accomj&ny the expedition for the purpose especially 
of aasisUng Mi* Maynard In making drawgii and dissections 
on the spot of the vanous animals 

A NAVAi. teetimonial will be presented to Conunaiider V. L. 
Cameron, K.N,, C D , at the Royal United Service Institution, 



5^2 


NATURE 


\Oct. 19, 1876 


on Saturday, at 3 o'clock. Admiral Sir G P. Sartoriiia will 
preiide 

Prof W K Pahkkh, F.R.ri., and Mr. G. T fiettaAy, B.A , 
of Caiui College, Cambridge, are prepanng a work on the 
Morphology of the Skull, in which for the firkt time will be 
brought together for cumparuon deicriptiona of the remarkable 
■ucceBsion of modification through which the skull poascs in I 
development m the principal types of verlebrated animals ; the 
forms illustrated will be tbe sharks and rays, the salmon, the 
axolotl, the frog, the snake, the fowl, and the pig. A special 
value will attach to the work inasmuch as it will record many 
correclioni of facts and important modifications of view since 
the publication of Prof. Parker's elaborate papers m ihe Trans- 
actions of various societies, and will also include many observa- 
tions yet unpublished A simple description of each form at 
successive stages will be followed by a chapter dealing with 
theorcLical questions, and summarising the results of study The 
work will be illustrated by a large number of woodcuts, and will 
be published by Messrs. Macmillan. 

The scintillation of stars, and its close connection with changes 
of weather, hu, as is known, much interested Humboldt, Arago, 
Kaemtr, Secchi, and many others , and recently [it has also 
been the subject of valuable spectroscopic researches by M 
Uespighi M Monligny, who some time ago investigated scin- 
tillation in relation to Uic special characteristics of the light of 
diffcreiit stars, publishes m the Bulletin of the Belgian Academy, 
1876, No. 8, an elaborate report upon his researches into the 
connection existing between scintillation and various meteoro- 
logical elements The chief results arrived at after a discussion 
of 1,820 observations made on 230 days on 70 dilTcrcnt sLais, are 
as follow . — The mtensity of acintiLlation (measured by a special 
apparatus, the scintillom^tre) increases invariably with the 
occurrence or approach of rainy weather, and with the increase 
of tension of vapour m the air on one side, and the increase of 
pressure and decrease of temperature on the other, the in- 
fluence of the two former factors being for more sensible than the 
combined influence of ^the two latter. The scintillation, which is 
on an average stronger during winter than during summer, in- 
creaies with the arrival of moist weather at oil seasons It 
increases also not only on |rainy days, but one or two days 
before, decreasing immediately after the ram has ceased. More- 
over, the intensity of scintillation increases dunng strong winds, 
and with the approach of barometric depressions, or bourrasques^ 
the increase being most pronounced when the depression passes 
near to the observer. It then largely exceeds the average 
increase corresponding to rainy days, and the mfluence of great 
movements in the atmosphere totally counteracts the contrary 
influence of a lowering of pressure. M Monligny is thus 
correct m saying that a contmued investigation of scintillation 
would be of great service, not only for the prevision of weather, 
but also for the general^ ;tudy of meteorology, affording a very 
useful means for the exploration of the higher regions of the 
atmosphere. 

The additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon {Cynociphalus porcarius) 
Ihim South Africa, presented by Mr. Henry S Wnght , a 
Macaque Monkey (Macacus cynomolgus) from India, presented 
by Mr. H. Jones , a Little Grebe (Podiceps nanor), European, 
presented by Mrs Johnson , two Snowy Owb {JVyctea mvea), 
European, presented by Mr. L. W. Gardiner ; nine Ked-beUied 
Newts {Triion alpatni) from Tyrol, presented by Mr P L 
Sclater, F.R.S. ; a Tamandua Ant-eater ( Tamattdua Mradactyla) 
from South Amcncs, purchased ; an Ocelot (/v/u'/a/'i/a/fr) from 
America, two Indian Cobras {Miaut irtpuduins) from India, de- 
posited , a Geoffroy’a Dove {Penstera £eoffrou) bred in the 
Cardens. 


SCIENTIFIC SERIALS 
Journal of the Cktmical Soctefy, July, 1S76 — Mr. Thomas 
Camclley, B Sc , communicates the results of investigations 
recently made by him, on the action of water and of vanoui 
labile 'lolutioni on copper Mr. Carnelley has found that dis- 
tilled water dissolves an appreciable amount of copper, on 
fttanding in contact With the metal even for the comparatively 
short space of an hour ^Mr M. M. Fattisoii Muir, F.R S.E., 
gives the second part of a paper on certain bismuth comp^ounds. 
There are also two commiuucationi from Dr. Thudicum's Phyaio- 
logical Laboratory. The first is by Dr, Thudicum and C. T. 
Kingzett, on glycerophosphoric acid and its salts, as obtained 
from the phosphoiiied consbtuenls of tlie brain. *1^0 second 11 
by Dr Thudicum, on some reactions of bilivcrdin. There are 
besides a note on the occurrence of benzene in rosin light oils, 
by Mr. 'Watson Smith, F C S., and a second paper by the same 
gentleman on a new method of preparing diphenyl and isodi- 
naphthyl, and on the action at a high temperature, of metallic 
chlorideB on certain hydrocarbons 

Gauetla CAi/fuca Italtana, Kasc, v and vi — The following 
papers comprise the contents of this number — ^The inactive 
amylic alcohol of fermentation, by L. Balbiono — An alkaloid 
which they found in spoiled Indun corn and in stale maue 
bread, by T. Brugnatelli and £. Zenoni The authors con- 
sider this alkaloid to be the cause of "pellagra," a disease 
which commits great ravages m Lombardy — Conceramg a senes 
of compounds denved from ammonaldehyde, by R« Schiff. — On 
gelatine, considered especially as regards its red^uemg agency, by 
G Bi^io — On the emission of nascent hydrogen from vegetables, 
by G Pollacci. — G Scurati Manzoni contributes two papers , 
the first, on the action of certain reagents upon the prmcipal 
organic colouring matters, 1% accompanied with extensive tables, 
which contain much valuable information , the second treats of 
the employment of sodic hydrosulphite as a reagent in the analysis 
of the colours fixed upon tissues — On the natural poison of the 
human body, by A, Monggia — Concermng the methods of pre- 
anng the iodides of potassium and sodium, and of potassic 
romide, by P Chiappe and O. Malesci. — Observations on a 
process for obtaining ic^ic acid, by causing chlorine to act upon 
lodme suspended in water, by G. Sodmi — On the precipitate of 
sulphur, by M Sanioni and G Cap pell ini — A method for detcct- 
mg the adulteration of plumbic iodide, by L Alcssandri and C 
Conti — A new reagent for the investigation and estimation of 
glucose, by A. Soldomi 

Memorta della Sotutd degli SpeitroiOpisti liahant. May, 1876,^ 
Prof Tacchini gives the statistics of solar eruptions observed at 
Palermo in 1872 In 134 days of observation fifty- two eruptions 
were seen — twenty-four on the eastern limb and twenty-eight on 
the weslern, and none apparently occur within 40° of either pole 
There also appears a detailed statement by Prof Tacchim of the 
positions on which magnesium was seen on the limb dunng the 
months of August, September, and October, 1875 — Observations 
of the partial cchpse of the sun on September 29, 1875, made at 
Padua by Dr, Abetti — Spots and faculae on the sun’s limb, ob- 
served at Palermo ; the hnei seen bright in the spectrum of the 
jets are b'^ I474p 4923, 5017, and sodium lines , A sheet 

showing the chromosphere on each day in August, 1874, accom- 
panies this number. 

June, 1876 — Observations of spots and faculic made at Palermo 
in May, 1876, with a table showing the numbers of positions at 
which the b and 1874 line were visiUc at the limb.— Observations 
of solar uroluberances from June 29 to December ii, 1875, 
showing tne number In each 10^ of the sun’s circumference, their 
heights, and area — A note by Father Secchi on the change of 
position of the lines in the spectra of stars caused by their move- 
ment in space. In his experiments the author placed the vacuum 
tube for oompanion in front of the object-glass, and he and his 
assulants found the stellar and tubelmes coAd be made to change 
places by the motion of the telescope, and that the results by this : ^ 
method are not trustworthy. The author then gives a list 
stars with their motions as given by Huggins, Greenwich, Sec^l,y 
and Vogel, showing a great discrepancy between the observers. 

— On the ebservation of the xodiacal light, made by Rev. Gro. 
Jones, from April, [853 to Apnl, 1855, by A. Serpien. About 
Lhirty-nine observaLioni with the lat, and long of the place of 
the observer appear, together with other tables of the positions 
of the light, and a lengthy paper of remarks on the same. Draw- 
irgi of the chromosphere lor September, October, and November, 
1874, accompany the number. 
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July, 1876, commeueii wltli a contlnuatloti of A. Serpieri'a 

K on the obflcmtLon of llie rodmeal IlRht, by 11 . Jonw — 
r Secohl ooiltrlbliteA a. lecoad nole on thfc chanj^ of pobi- 
lion of the lines in Btelliir spectra due to the mollon of the star? 
The Author ib thli, u la the lAst note, throws doubt on the re- 
Htbllily’ of the method In practice — Obscri^atioiis of solar protn- 
bernhces mode daring the first half of the present year nlRnme 
t This conslflta of n table showing the number of prominences 
on each 10" of solar circumference, the height, size, and 
nM of the pmtnlncncea, and the extension of faculoc — Sjiectro- 
Bcoplc and direct observations made at Palermo In the months 
of June and July. This paper includei a table showing the 
number of spots and foculx on each day, with notes of the poal- 
tiOAS In which the b and 1474 lines were seen 

August, 1876, contains three p.ipers by Prof Ricco, the first 
ot con<^i(lerable length, on the absorption spectrum of water, 
With a plate showing the method of experiment and the spec- 
trum of sea-water seen , the second on the spectral study of 
the green of plants, and the third uii a new form of direct- 
vision spectroscope. In this new form the rays of light from 
the collimator pass through a prism of 60" m theonlinary way , 
they then fall on the side ol a pn^m of go\ having its base 
nearly m the same plane as that of the lirst ; they are thus 
totally reflccied iiiternally from the base of the priim, and 
emerge from the other face [urallcl to their original position. 

1 AV/r/# Isiiinh Lambitih di SruJKf £ Kendiconti 

Aprd— July — A controversy which has been going on between M. 
Lombroso and a Committee of the Inslitulc as to the polsonoub 
propel ties of decayed maire and llie disease of prlJagra (in 
Nortliern Italy) la referred to here — fn the treatment of vines 
with sulphur lor oldium,lbe destruction of the parasite lias been 
shown lo be due to forni''tion of siilphydnc acid WhetJicr 
the necessary hydrogen came from the oidiiunot from the grapes 
was uncertain, till it appeared tint were quite fiec 

from the disease, gave sulphuretted Iiydrogeft when sprinkled 
With sulphur. M. Scimi proved the develojiment of nascent 
hydrogen from mould, and M rullom, having experimented on 
a number of plants, now sprinkled with sulphur, gave sulphydric 
acid Most of it is produced ui tho^c part? in which the vcgeti- 
tion Is most active (as the fluwcrs and young buds), Pjants with 
saccharine fruit (as the vine and mulberry) do not j^roduce it iti 
CTcalcr quantity than others 1 'hc author concludi? from In- 
direct cxperimenlb that all phiU'-, in certain phases of their growth, 
and as the result of physiological acta, produce hydrogen tn Ikt 
nasft'fii state — A valuable i>apcr of statiilica and iiitomialion 
.regarding diphthcii.i in Mil.in, in llu three yeais 1S73, 1874, 
1875, ih conirilmted by iJi bcUicc Udl'Acqua With reference 
(o metcoiologicil coiuluiun?, it is con<]iiaeil that neithtr the 
maximum nor ihc minimum of air piesiure, of luiipeinture, of 
vapour tebbiun and relative moiiiliire, scLined to have the least 
inniieiice in raising the niimhcrof cases of diphtheria In waiter 
and autumn the number of Individuals taken ill wa^ less, but the 
less number of deaths was in spring and summer — M Montc- 
gezza gives a careful analysis of the pliCnomena of expiessinn of 
grief —Ihc comse of storms is studied by M Frisiani. — In 
biology we find notes on llie nucleoli m the envelopes of some 
Protozoa, the miclinc in Infusuria, the frc^li-water Rliuopods of 
Lombanly 


ZeUschnJi f Ur Wjssenschaftluhe 7oi>hs*ief vol x^vii , Part 2 — 
Prof. Selenlu opW this number with a very interesting con- 
tribution to the emlimlogy of the IToIothurian?, accrmipanied by 
beautiful figuies lie describe? the early stages of Ifohihuna 
iuhulosa and C%ict 4 matu% doliolum. Among hiB conclusions may 
be mentioned the following -—The meiodenn arise? entirely out 
of the entoderm , the mesDclerm gives off motile cells from whicli 
the subcutaneous circular muscles, the primary aUmeotary canal, 
and parts of the internal skeleton are formed , the hrit-namcd 
species undergoes complete, ihe second incomplete metamorphosis , 
the transformation of Echinuderm laiviu can only be regarded as 
tnetamorpbosu, not oa alternation of generations — Frof. Sa- 
leiisky, of Kasan, contribute? a monograph of the development 
of i^alpa democrattca, from fecundation to the eslabUshment of all 
the Organs, At the conclusion of his paper he dii^cusses the 
evidence which embiyolo^ affords as lo the true position of the 
Salra, He shows that they lack the provisional orgoiu as well 
afe tlM mantle and foot, found In all mollusca The cellulose test 
It m no way homologoui with the molluscan mantle The respira- 
tory cavity is simply a differentiated port of the oJimentary canal. 
The author condden the Verniei also to 1^ nearer the MoUusca 


than the Salpoe, hj reasurt of the provi?iuba1 organs of many of 
their embryos lie emphasi^ei the differences between the deve- 
lopment of the Stipie abd the Ascidian^, and, allowing I hat the 
viviparous reproduction of the Salpce may account for much, he 
thinks that we arc sLiU con?lderably in the dark on the matter 
He makes no allusion to the hypothesis that the Tunicata may 
be degenerate Vertebrates — Ernst Zeller give? an acenubfc of 
the anatomy and life history Poly sternum intc^crrlmum^ a Ne- 
nMiodi. wutm nrhii-h inhahils the urinary bladder of frags lu its 
adult condition, and is fouiul m the roapiratnry cavity of tadpoles 
during lU larval state. Migiation takes place through the ali- 
mentary c.inal of the host when the frog has undergone Us meta- 
morphosis , some Individual? become sexual while in the respi- 
r.itory cavity , these do not migrate, are shoit-livpd, and do ilot 
appear to mature their eggs 

Gegenhaius^ Morphohpsthes yah*buch^ vol 11, Part i — Dr 
von IhcrjBg, of Gottingen, has an important article on Gxstcro- 
pods, expounding the stniclure of ihc opialliobranchiale Tttkys 
Uponna^ and making deductions equally unfavourable to the 
views of Prof Huxley on morphology, ant of Ilieckcl on 
phylogeny He sees nogiouiul for liclicving that the laival 
velum is the fore p.ul of the cpipotlmm, and expresses hia asto- 
nishment that Piof Huxley's paper on the morphology of Uie 
cephalous mullusca should bi, deemed aulhoritaUve. ITacckcL's 
dogmatic system of phylogeny ib stated to be not in accord with 
facts na regards the muIJiisca 'I'iie author believes that the 
probobrancniile Gastoropods are derived from segmented worms, 
the opislhobranchiatc? from flat worms — U llcrtwig endeavour! 
to unify the differences in the struct uie, behaviour, and mode of 
furmation of nuclei —A brief contribution on the Ccidentcrala, 
by G V Koch, is noliLcablc ns describing a mcsodcnn in Ifali- 
sarca — Di W Rolph ha? a long account of Ainphioxui, in- 
creasing It? abundant literatuie by nearly eighty page?, illustrated 
by three plate?. He claims to have made it clear that its “body 
cavity,^' formed by the downgrowth of lateral lobes, 1? a respi- 
ratory cavity, homologou? witli ihe pen visceral chamber of as- 
cidiani, with the respirntory cavity of the tadpole, and llie gill- 
cavity of syiiibrancliii He stiongly objects to ihe identification 
of tiih chamber with the proper body cavity of Vertebiata 


SOCIETIES AND ACADEMIES 

London 

Entomological Society, Octolicr 4 — Sir Sidney Smith 
Saunders, C.M.G , vice-president, in the chair — M Alfred 
Preudhomme de Borre, secretary of the Belgian Entomological 
Society, w^ elected a foreign member — \tr Bond exhibited 
vanelle? of Hfpmiui htimiili and hpnnda lunnltnta^ and also 
specimen? of the new Tortnx ( Sencons tnu^uana), all taken 
near Loch Laggan by Mr N. Cooke —Mr Forbea exhibited a 
weevil (evidently not indigenous to lint im) taken alive among 
some orchid? at Highgate Mr Pascoe pronounced it lo be a 
specie? of Cholust a Soutli American genu?, for which he pro- 
posed the name of C For&esn , — Mr. W, Cole exlnbited numerous 
bred specimens of Ennamos anguhfta, bhnwing diffcicncea in 
coloration according as the larvx had been fed on oak, hawthorn, 
lime, or lilac. — Mr, Knock exhibited microicopic slides contain- 
ing some beautiful preparations of minute species of IlymtHop- 
tcfa — Mr Frederick Smith communicated “ JJeficriptions of new 
species of Cryptocerida: belonging to the genera Cffptocmis^ 
Alrfanoptur, and CatanlaeuSf' accompanied by figures of the 
several species The author gave some interesting parLlculon 
relative to the habit? of these insects, especially of Meninopltu 
mhfidruSf which constnicts n? formicarium in the thorn? o( a 
specie? of Acacia These thorn? were some 4 or 5 inches in 
length, and at a distance of about half an inch from the pointed 
end, a ^fnall rcmwil hole Was made for ingress and egress to and 
from the nest. The thorns contained a kind of spongy pith in 
which the cfaannels and chamber? of the nest were aonstrucled. 
— A catalogue of the British llcmiptera (Heteroptcra and 
Homoptem) compiled by Messrs. J. W. Douglas and John 
Scott, publuhed by the Society, was on the table 

Manchbster 

LItefary and Philosophical Society, October 3 —Rev. 
William Goskeli m the choir — On the action of water and saline 
solutions i^on lead, Part 3, Iw M M. Pattison Mnir, F.R.S £., 
Assistant Lecturer on Chemutry, Owens College It appears 
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to be shown by Mr Muir’s eipcriments that the solvent action of 
dilate Bihne boIuIiqil upon lead tends to attain a maximuin when 
large surfaces of liquid are exposed to the lurrounding air, and 
when the volume of liquid is large in proportion to the suiface 
of lead exposed Further, that under these condinons, and in 
the presence of those salts which aid the action— especially 
nitrates and more especially ammonium nitrat^^the quantity of 
lead dissolved increases in nn increasing rajo with the time 
during which the action 11 allowed to proceed. 

Paris 

Academy of Science a, October 9. — Vice-Admiral Paris in 
the chair. The following papers were read : — On the absorp- 
tion nf free nitrogen by the immediate prmciplcs of plants, under 
the influenLe of atmospheric electricity, by M Uerthelot lie 
used, this lime, the weaker normal electric tension in the atmo- 
sphere One closed tube of Ihm glass wai inclosed in another 
In the foimer was a roll of platinum joined to a conductor elec- 
trified by the Atmosphere (at a height of 2 metres), while a thin 
sheet of Im round the outer tube was connected to earth Into 
the annular space was (previously) introduced pure nitrogen or 
ordinary a.r, along with moist strips of blotting paper or a few 
drops of byrupy solution of dextrine Twelve tube-systems, 
varying as described, were connected in position, from July 29 
to October 5 , the mean electric tension being that of 3! Donieli 
elements, but oscillating from -f- 60/^ to — l 8 o /7 In all the 
tubes nitrogen was fixed by tlie organic matter — one to several 
millimetrci per tube In two cases green spots of microscopic 
algm were found on the strips of moist p.iper in. nitrc^cn 
tubes, showing a greater fixation of nitrogen in these The 
experiments indicate an inllueiice, little suspected huherto. 
In vegetation — Note on capillary affinity, by M Chevreul. The 
name compnsch all cases of union of a solid with a gas, a 
liquid, or a body held in solution by a liquid, where the solid 
retains its apparent form, The present note refers to action of 
massicot or calcined luharge on lime, stronliuin, or baryta water. 
The facts of capillary attraction are specially important for agri- 
culture — On the action which bone acid and the borates exert 
on plants, by M. Peligot. French beam watered once with 
solutionh of borate of soda or potash, or boric acid, soon 
withered and died He doubts if a substance so deleterious to 
plants can be cpiite iimocuoub to annnah, where used to pre- 
serve meat —On the reciprocal action of oxalic acid and mono- 
atomic alcohoU, by AIM Cahours and Demar^ay. Where 
oxalic acid ii caused to act on a mixture of propyhc and isopro- 
pyl ic alcohols, prop>lic oxalate is pioduced almost exclusively, 
if the corrcisponding alcohols be extracted from this mixture of 
oxalates by saponification, a mixture nch in propyhc alcohol is 
hod, which, ethcTificd anew by oxnlic acid, furnishes oxalate of 
piopyle almost pure Hence we have a very simple mode of 
separation for two alcohoN, which it would be almost impossible 
to separate by present processes — On the stercoral anguillulc, by 
M. IlavBZ. This is the nematoid found in the stools of patients 
subject to diarrhcca of Cochin Chma It is closely related to 
the RhdbdUis terruola^ Dujardm it has been met with in the 
stomach, pancreatic duct, cholcdochus, hepatic ducts, and the 
walls of the gall-bladder, and m at least thirty patients — On 
the flow of blood by tubes of small calibre (transpirabihty of 
Grabaffi), by M Haro, Heat accelerates the flow of defibri- 
nalcd blood, and more so the richer the blood is in corpuscles ; 
on serum heat acts much as on distilled water, Defibnnated 
blood which has had a current of CO^ passed through it some 
time, and has then been filtered through fine linen, flows more 
slowly than the Bome blood made rutilant by decantation in 
freesii. Sulphunc ether, contaming no trace of alcohol, retards 
the flow of dcfibrinatcd blood, serum, and water Chloro- 
form retards the flow of water and serum, while it favours that 
of dcfibrinated blood These facts have important physiolomcol 
bearings — Geological study of the prehistoric grotioes of Gre- 
aulx, ID their relation to thermal waters, by M Saubert The 1 
loiter are shown to be the cause of the former — New observa- 
tions OD the f hylloxera of the oak, compared with that of the 
vine, by M. Bolbiani The new facts prove a great resemblance 
between the two in their habits and the phenomena of their re- 
production. — Results obtained in treatment of phylloxensed 
vines with sulphide of carbon , measure in which this treatment 
should be applied, by M, Allies — On the orden and elaises of 
certain geometrilkl positions, by M. iUlphen. — Determination 
of nitric acid in organic substances, chemical composibon of 

rriin-«*r.lftnna liif MTW f^liamnirm and Omanlc* 


sabstancea containing nitrogen are completely reduced, In certain 
conditions, by ferrous salts, and behave like nitrates. Hence, 
to determine the nitrogen, the authors adopt a modification of 
the process of Fclouze or bchloesing. The composition assigned 
to gun-cotton conesponda to the pentanitrocellulose of Felousc, 
^iiHibOib^NObi not trmitrocellulose (Abel).— On the UniiLs 
between which fire-damp explodes, and on new properties of 
palladium, by M. CoqmlLion The first Umit, with exetss of firii- 
la I of fire, damp lu 6 of OIF ; the second, with excess of 
air, 1 of fire-damp Lu ifi uf air. FolLadium may with impunity 
be raised to a red heat in one of the most detonant mixtures 
known — Note on the crystailine form of melmophane, by M. 
Bertrand. — The formula of seiches, by M. Ford. 

Genlva 

Society of Physics and Natural History, September 7.— 
M. Raoul Pictet described observations by him made on an in- 
termittent fountain m the neighbourhood of Vichy, department 
of AUier The esse under consideration does not belong to the 
class which may be accounted for by the ordinary explanation of 
a siphon charging end discharging Itself subtcrraneously, The 
founUin is here prejecled at intervals from an artificial vertical 
hole pierced m the ground to the depth of more than 100 metres 
Other borings mode in the locality tend to prove that there 
exists at that depth an underground coUcclion of witer, under 
pressure, which permanently maintains the level of the water in 
the tube at three or four feet below the level of the ground At 
intervals occurring four or five times during the day, bubbles of 
gas bL‘gio to rise in the liquid ; then, in the space of two 
seconds, the water rushes out m force, and for a certain time Lu 
a height of twelve metres. No siphon hypothesis can be 
applied to the locality ; the phenomenon must be explained by 
a mechanical action of another kind. M, Pictct supposes the 
pressure of the subterranean gas to acLumulste above the surface 
of the water underneath In certain places the surface of the 
earth above may present hullo ws the upper part of which is at a 
higher level than the lower orifice of the tube The pressure 
increasing, gas may then enter the tube, diminishing the pressure 
of the liquid, which causes equilibrium with the subterranean 
pressure, and effecting an emission of water which will lost 
until that equilibiium is restored M, Pjctet has devised an 
apparatus to prove his theory and which couiplelely illua- 
trates it Archves des\}icunces Physiques et Natui tiles ^ 

September, 1876 ) 
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disease of I.VDIA 

Ths FuNip$s Disease of India . a Report of Observations, 
By F. R- Lewis, M.B.; a.nd D. D. Cunninj^ham, M<B. 
(Cilcutta : Government Printing Office, 1875.) 

F ew questions are more perplexing than the relations 
of fungi to different diseases to winch the animal 
world is subject. On the one hand the most exaggerated 
and ill-founded theories have been put forth, which have 
tended to cause the most senseless alarm, while on the 
other hand their agency has been altogether denied, or if 
at all allowed, restricted to subjects already in a depressed 
state of health, and therefore as merely availing themselves 
of a fitting nidus for their development. The truth pro- 
bably hes between the two extremes, and if the analogy of 
the vegetable kingdom be allowed to have any weight, it is 
difficult, after what we know of the propagation of the 
potato-murrain by means of zoospores m perfectly 
healthy individuals, to deny the possibility of infec- 
tion without a previous morbid state The advocates, 
indeed, of these views, at once cut off all argument 
by the assertion that the potato^pUnt, by reason of 
long propagation by means of tubers, has become 
essentially unhealthy, but the same might be asserted 
of members of the animal kingdom subject to disease, 
as indeed is the case with that to which silkworms 
fall victims, by reason of inoculation with the spores of 
Botryfis bos nana. The real point, however, is whether even 
m unhealthy subjects, fungi merely find a proper nidus for 
their growth, or whether they may induce disease in these 
subjects, and no question in pathology can be conceived 
of greater importance. It at least seems quite certain 
that a gangrenous state of wounds may arise from the 
kccesB of fungoid germs from the air, and that proper 
means to prevent their access, or to destroy their vitality, 
Ire cfifectual. 

The work, therefore, which bears the title given above, 
is of unusual interest, relating as it docs to one of the 
most formidable maladies to which the human frame is 
subject, and it demands very patient observation, as the 
authors have not only paid the greatest attention to 
questions of the kind, having had a special preparation 
for such investigations before entering upon their study, 
but,- what is unfortunately of too great rarity amongst 
persons who have written on such subjects, are tho* 
roughly acquainted with the nature of that part of the 
vegetable kingdom which is called in question. 

It is not necessary here to describe the peculiar features 
of the disease, which would take us far beyond our limits, 
farther than to state that it appears under three different 
forms, in one of which black sclerotioid bodies of various 
sizes, from a grain of sand to a small walnut, excavate 
hollows in the bones, or are ejected with various sanioua 
matters from the wounds, and it is to this form that the 
observations have a special relation. In the article in 
Inteliectual Observer^ Nov. 1862, by the writer of this 
notice, which was found^ on observations communicated 
by Dh H. J, Carter, it is stated that the figure p. 256, 
reprOMM the natural state of the red fungus, Chtonyphe 
Carim\ springing from pasttclei of the black fungus 
VOL. xv^No. 367 


scattered over rice paste. It should seem, however, that 
there is some doubt about this as our authois deny that the 
Chionyphe * has ever been raised from the black fungus, 
It is at least certain that all attempts ofourauthors to raise 
it from the Sclerotioid mass have failed, and it is supposed 
that the Chionyphe was an accidental growth from mace- 
rated specimens of fragments of either the black or pink 
form of the disease, It is doubtful whether any great 
weight can be laid on the pink colour. Nothing is more 
common in this country than for pink spots Co occur on 
paste or decaying fungi, and these pink gelatinous specks 
are capable of propagation, as is also the case with the 
bright blue specks which occur in similar situations, as 1 
have myself proved, and of which I preserve specimens. 
The so-called blood-ram belongs to the same category. Un- 
fortunately it has not yet been proved that these bodies are 
capable of development into higher forms. The real 
point is whether these sclerotioid bodies are really of a 
fungoid nature at all, a point which is worthy of mature 
consideration. 

And here our authors very properly call attention to 
the fungoid forms which appear in the myelmc of Virchow. 
The observations are so important that it is well to give 
them textually — A development of myclinc is especially 
prone to occur where portions of the fatty matter, roc- 
like masses, See , freshly removed from an alcoholic prepa- 
ration, are subjected to the action of liquor potassae. The 
niultifarious and highly complex forms of tubes, filaments, 
globules, and cysts, which may frequently be observed to 
become developed, shooting out and, as it were, growing 
from the globules and aggregations of fatty matter, are 
wonderful, and such that they could hardly be believed 
to owe their origin to any such piocess or material, were 
not their development distinctly traceable through all us 
stages. 

“ From the extremely organised nature of their appear- 
ance they are, as the accompanying figure will show, 
peculiarly liable to be mistaken for fungal growths, espe- 
cially by those who arc unused to the practical study of 
such bodies and to the various appearances presented by 
complex oily bodies, and it is necessary that very great 
caution should be exercised m the interpretations of such 
phenomena," 

This is clearly of the utmost importance, and cannot 
be too thoughtfully considered. The calcosphenles of 
Prof Harling, the concretions of Mr. Raines, and the 
curious specimens of dentine exhibited at Norwich, in 
1868, 10 similar to cellular tissue as to deceive the most 
instructed who were not acquainted with their orgin, 
belong to the same class of bodies. 

We are not surpnicd, then, after these considerations, 
the futile attempts to raise the Chionyphe from the 
Sclerotioid bodies, and the mode of origin of the fungus 
in other cases, that our authors have arrived at the conclu- 
sion that the Fungus- foot of India is not due to any 
fungus growth. 

The roe-like bodies which occur in the pale variety of 
the disease are showh to be fat in various modified forms ; 
the pink particles were determined to be pigmented con- 
cretions, while the black masses consist of degenerated 
tisiacs mixed to a greater or less extent with black pig- 

■ TliA ffMUB Giionypbp, ic phould be obaarred, doeii not grow iq inov, 
bat cm wnoMt, or oiher TCf «ubles lhat have been buned under anow 
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ment and fungoid filaments. These fungoid filaments 
would not be coaxed by any treatment into the develop- 
ment of fruit, and their nature, therefore, must still remain 
doubtful. 

Our authois conclude that it is more reasonable to 
infer that localised spots m the tissues undergo a de- 
generative change into a substance peculiarly adapted 
to the development of filamentous growths, the origin of 
which, in situations where no spore could penetrate, must 
remain matter of perplexity, 

M. J. Berkeley 


THE ADMINISTRATION OF PATENT LAWS 
IN ENGLAND 

Abstract of Ref of ted Ca^ev relating to Letters Patent for 
Inventwm By T M Goodeve, M A Bamster-al- 
Law, and Lecturer on Applied Mechanics at the Royal 
School of Mines. (LonfVm ■ Henry Sweet, 1876 ) 

T he subject of the Patent Laws of this country which 
IS now upon its trial, is one which largely affects 
the interests of scientific men in almost evciy branch of 
research, for in a great majority of cases a patent is the 
only channel through which the inventor of a good thing, 
which may confer inestimable benefits upon maultindi has 
any chance of being remunerated. 

There is, at the present time, great diversity of opinion 
upon the question whether the Patent Laws should exist at 
all or be abolished, and there is also a diversity of opinion 
among men of science whether a scientific invention 
designed for scientific purposes ought to be patented, or 
freely given to the world. It is universally admitted, 
however, that some mode of rewarding the individual 
whose ingenuity and perseverance have enabled him to 
discover a new invention ought to be m existence , but, 
until some better system than that of patents is esta- 
blished the laws must be dealt with as they are. With 
regard to purely scientiRc inventions it is impossible to 
dr£^w a hard and fast line between those useful alone to 
science and others upon which large commercial indus- 
tries may be built. It often happens in the course of 
scientific research that an idea is struck upon, which, 
while aiding the immediate inquiry, is at the same time 
the solution of some great commercial problem, out of 
which fortunes may be made The history of the science 
of Chemistry alone abounds with innumerable instances 
of the truth of this, and assuredly the original inventor 
ought to share in benefits derived from what could not 
have existed apart from his discovery. 

’X\\^ prtHLiple of patents is in itself good, because it pro- 
vides that the reward of the inventor is regulated by and 
is proportionate to the utility of the thing invented, and to 
the amount of benefit derived from it by the community, 
and, at the same time, that reward is at the expense of 
that portion of the public who use the invention, and not, 
an in alternative schemes, at the cost of the public at 
large. The carrying of that principle into practice, how- 
ever, is beset with so many difficulties, and the adminis- 
tration of the laws relating to it is so very defective, that 
a patent which is worth anything, can only be maintained 
at tk^i^ost of endless litigation, which often swamps all 
possible profits, and with a few exceptions lands the 
mventor in a large sum out of pocket. 


Much of this would be saved if inventors had a more 
accurate knowledge of the Patent Laws, and knew some- 
thing of the principles upon which they are administered 
in the tribunals of the land. Many a patent is taken out 
for an invention which is legally disqualified from being 
the subj'ect-malter of a patent, and every day letters of 
patent are being granted for things which have been 
invented and patented over and over again, They are 
never refused on this ground, and the mischief is not 
discovered until the expenses of an action at law have 
been incurred. 

Prof. Good eve’s work, though not a tieatise on the 
Law of Patents, gives to the reader a remarkably clear 
insight into that law and its administration, by enabling 
him to understand the reasons which must guide a court 
or jury in their decisions upon patent cases. 

From the vast medley of reported cases scattered 
thioughout the archives of the Courts, the author has 
made a selection of abstracts chosen with great judg- 
ment on account of the Lharactenstic nature of the prin- 
ciples involved, and, by the omission of all matter 
extiancous to those principles, has put forward the real 
points at issue m a very prominent and instructive 
manner. In each case the essential pleadings are given, 
and the inventions are described as nearly as possible in 
the language of the specification The claims are stated, 
with the evidence adduced in their support at the trial, 
and both the direction of the judge and the finding of 
the jury are given m a clear and condensed form. 

Many of the cases quoted in Prof. Goodeve’s book 
involve points of high scientific interest , and, apart from 
its obvious value as a work of legal reference, it will be 
found to be a useful handbook to the inventor, and not 
without some considerable interest to the general scien- 
tific reader, C W. C. 


LETTERS TO THE EDITOR 

\Thf Editor dott not hold himself responsible for opinions expressed^ 
by his cot} espondents, Ntilher ran he undertake to return, 
or to ron’espond with the rvriters of rejected mannscrfpts. 
No frotici ij /lUrn of anonymous communications ] 

Sumner's Method at Sea 

Iii Nature for August 24 you were good enough to 
review, in very fivouiable terms, Sir WiUiim Tliomaon’a 
recently published book of tables for facilitating Sumner's Me- 
thod of navigation Since then you republished an attack on 
that method by the Astronomer Royal, which he made m the 
form of a letter to Prof. Stokes, after Sir Willumi Thomson had 
cummunicated to the Royal Society the plan upon which his tables 
arc based. Will you alluiv me, as one who took an active part 
in preparing .Sir W Thomiion's book for publication, and who 
has had a good deal of practical experience of his method, to 
endeavour to reply shortly to the criticisms of the Astronomer 
Roval? 

In publishing Sir G B. Airy's letter, Prof. Stokes appended a 
note which was really a complete answer to the objeebons 
brought forward, and this was further enforced by remarks made 
by Sir W. Thomson in a second communication to the Royal 
Society {Proc , June, 1871). An, however, the subject was but 
briefly treated m thcie communications, and the Astronomer 
Royal’s letter has been republished at his own request, it may 
not perhaps be useless to go into the question in somewhat 
greater detail. 

After stating the geometrical conditions under which the Sum- 
ner line, or hms of the ship's position is obtained flroni a single 
observahon of altitude and time, the Astronomer Rojral points 
out the very obvious truth that the accurom of the posibon of the 
line depends on the accuracy with which Greenwiw time can be 
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reckoned /rem the ship's chroDonietcrs ; that the Sumner line 
vtU have been drawn east or weft of its true positign according 
ai the chronometer n slow or fast, He then add^ . — 

"And the question now presents Itself, which uncertainty is the 
greater^the uncertainty of latitude, which it is the real object 
of this problem to remedy? or the uncertainly of the chrono- 
metric longitude, which must he used In attempting to find the 
rem^y ? Ido not doubt the repljr of every practical navigator, 
that the chronometnc longitude la far more uncertain than the 
latitude , and if It be so, the whole method falU to the ground 
Now this passage can only mean that Sumner’s Metht>d, while 
correcting one uncertainty which exists in the oidliiary plan of 
working out rights, introduces another and a greater uncertainty, 
and so docs more harm lhan good Unless it means this, the 

a uestinn which uncertainty is the greater is completely beside 
le point The statement, however, is wrong in both particu- 
Imxs. Sumner's Method does not remove uncertainty os to lati- 
tude, It only limits and defines that uncertainty to the extent 
which the data allow, and it introduces no new uncertainty 
whatever Kveiy nl her method ol working out an observation 
of altitude and chronometer time gives results which are uncer- 
tain as to longitude for just Ihe same reason and to just the 
same extent as arc those given by Sumner 

The ordinary usage, for which Sir W Thomson riesires to suh- 
atitutc .Sumner's Method, and with which he contrasts it in 
showing the superiority of Ihc lailer, n to estimate^ by dead- 
reckomng or otherwise, the latitude, and then to compound this 
information with that derivable from the obiiervation so ns to 
obtain a knowledge of the longitude, and thus be able to say 
that the ship is at such and such a point Now this operation is 
mathematically equiViXlent to drawing Siqiaratcly the Sumner line 
for the observation, and an east and wc^t line through the esti- 
mated latitude, and then taking as the position of the ship the 
point in w^hich these two lines meet. The result obtained is 
prccuidy the same in boih cases, but the second plan has the 
great advantage that each ]jiece of information 11 exhibited on 
the chart independently of the other, ao that either may be made 
use of before the other Is acquired As Prof htokes say^, *‘it is 
hard to Ruppuse that the mere bubsUUUion of a graphical fur a 
purely numerical process could lead a navigator to forget that he 
IS dependent upon his chronometer 

That SuronePA Method <supphcs a means of exhibiting 
for each observation ^'precisely what that ch^ervaiioti 
ntithcr mme nor Uss" (to use Prof Stokes' wordb), ii its chief 
though not its only claim to adoption 7’he ordinary prnclice of 
navigatorn produces, indeed, results which have a greater show 
of precision, but the sliow isfallacinus, for the data are not there 
to warrant it , in Prol. Huxley's forcible phrase, it Is a grinding 
of wheat-llouT from pcoacods. The question in a word js this 
Shall we prefer the ordinary usage, which quietly ignores two 
caUBca of uncertainty, to a method which, while it neccsganly 
leaves one of these 5 1 ill untouched, keeps the other constantly in 
view, and limits u as fai as the case admits? J A iLWinc* 

Sea FishericR and the BriUali ABsociation 

PiloK Nkwton has kindly sent me a copy of hit. address to 
the Biological Section of the British Association at Lheir recent 
nU'eling at Glo-S^ow, It contains much interesting matter, and 
like tbe addresses delivered by others to the ^ame body informer 
years, was no doubt lislcupcl to with the respect cme to the 
scientific altainmnitf, of the author 

It 11 wnh very gicat regui, therefore, that I feel it necesimy 
to dispute the accuracy of some of Prof Newton’s i»leas, and to 
poml out that my friend made a very important mistake when, 
towards the close of hia address he si>oke of " the filling off in 
OUT sea fisheries," and of the Royal Cammission of 1863, to which 
I was secie^ary, having bLCii appointed “to seek a remedy for 
iL" It was not ascertained then that there was any falling off 
in (R» lea fisheries, nor is such known to be the case at the 
present time, 1 say ihis advisedly, because Prof Newton was 
evidently not speaking of unsuccessrul fisbing in any one year 
owing to that irequent cause of failure — bad weather — but of a 
g^eml decrease m the supply oi sea fi^h The Royal Sea 
Fisheries Commission to which he refers, was appointed m 
i^3f consequence of the clamour of the line nshtrmen of 
SunderUnd and of ^he adjacent coasts against the North Sea 
tmwlers, who, it WBSoUeged, were doing their best to rum the 
MherfcB by the wholesale dcsbruction of spawn and young fish : 
but who, it appeared, after full inquiry had been made by the 
CoAunlMuon, DM committed the great crime, of landing large 


quanhtiee of fish in the local markets, and of underselling the 
local fishermen. The object of the gentleman who represented 
the coinplamtR of Ihe Sunderland firhermen toParlinment was spe- 
rially to Inquire into tbe effects of beam- trawling, and the Commiv- 
sum when at work was popularly known as tlie “ Irawlmg Com- 
miHRion , " but the Govenimcnt, finding a great deal of interest 
taken m the fiRhenes generally, thought it desirable to extend 
the inquiry into the state of all tbe sea fisheries around the 
United Kingdom, and it consequently became the most com- 
prehensive investigation of the subject that had ever been made. 

The following were the points the Commissioners were in- 
structed tu inquire iiilo, as stated in the Commiision ■ — 

“ I Whether the sujiply of fish from the sea fi'^heries is in- 
crc-fthinp, stationary, or diminishing 

“ 2 Whether any of the methods of catching fish in use involves 
a wasteful destruction of fish or spawn, and, if so, whether it is 
pToiiable that any legislative resiriction upon such iiiCthod of 
fishing would re,sult in an increase in the sup])ly of fish. 

*' 3 Whether any existing legislative restnctiona operate in- 
jiiTiouRly upon any of such fisheries,” 

The conclusion arnved at on the first point by the Commis- 
sioners — and I would call Prof. Newton’s special attention to it 
— is thus stated m Lhrir report — 

'' The total supply of fish obtained upon the coasts of the 
United Kingdom has nol dnmnisbed of late ytan;, but haa in- 
creased , and it admits of further augmentation to an extent the 
limits ol which are not indicated l)y any evidence we have been 
able to obtain " 

It IS desirable to call attention to the important fact that the 
above conclusion arrived at by the Commissioners was not basenL 
on newspaper reports — the con mon iomidation of the frequent 
alarms about the sea fisheries — but on careful and labonous exa- 
mination of the fishermen in their own towns and villages, of 
fishmongcis, fuihing boat builders, market and railway returns, 
and every kind of evidence that could be obtained which bore on 
I the question of the supply of sea fish, and the condition of those 
persons who were dependent on it for their liveiinood. 

On the second point of the inquiry the conclusion was that 
any legislative restrictions on the meihods of fishing would result 
in a dterease in Oie stijiply of fi^h 

And on the third point, the Commissioners stated that they 
found the existing regulations complicated, confused, and un- 
satisfactory , many regulations, even of late dale, were never 
enforced , many would be extremely injurious to the interests of 
the fishermen and of Che community if they were enforced , and 
wilU icspcrL to these and others, the highest legal authorities 
were unable lo decide where, and m whaL precise senEiC, they 
Were operative 

As Prof Newton started under the faRe impression that the 
Commissioners were appointed in order to seek some remedy for 
a falling off in our sea fisheneB, U is not, perhaps, surprising that 
he did not clearly apprehend the meaning of their concluflions, 
although I blioulil have thought that anyone reading them with 
ordinaiy care (oidd hardly fail to do so He says: "That 
Commission reporred in effect that there wai nothing to he done 
with ijur sea f]sheije>« but to leave them alone." Thcrfe Is a 
Hespairnig tone about this which would be very depressing if an 
examination of the Report did not result m showing that the 
Commissioners deprecated any interference with our sea fishenes 
for the Simple reason that their produce was not falling off, but 
Wan incTcasiDg, They recommended, however, tlie removal of 
a]] vexatious and useless restrictions, and they advised a strict 
ciifoi cement of sudi regulations as would prevent the interference 
in pvticular easel of on^ kind of fi slung with another kind, and 
as would conduce gencr.iTly to the maintenunce of order on the 
fishing grounds. 

Such arc the fact b of the case; and I cannot help thinking 
that il Pi of Newton had given a little ntore attention to the 
Miilqict before he delivered his addre^ia to the British Association, 
he would scarcely have expressed himself in the terms in which 
he did on that occxxiun. Such statemenls and opinions from a 
person m his po<utiun, and midressed to a body like the British 
AsMiciaiion, lau haidly fail lo have considerable weight with 
thoEe who heaul or rcAd >ahout them , but more praLtical mis- 
cliict IB likely ui result when they arc repeated to the fishermen 
themselves, by keeping them in a conUuual slate of apprehen- 
sion lest the Government should interfere with their work. Such 
was the very general fear around the coalt when the last Commis- 
sion began its work, and one of most difficult and constant 
duties in connection with the Commission was to satisfy the fisher 
men that the desire of the Government was to promote the succcs 
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of the fiiherlei by every meuii to their power, end to impoae no 
reatHcUoni or regolailoni upon them which were not clearly oon- 
Biitent with that object, I hive neither time nor incUnarion 
again to deal with all the old aiiniinents which year after year 
have been brou|;ht rorwu-d to show that our sea fiiherlea are 
being ruined. It 11 not quite two years since I entered at aome 
Icnutfi into the subject in my work on '* Deep-iea' Fiihing and 
Fuhing-boatp,” and the que^ion js not one that can be discuaied 
in a few lines, or even pages But I may ask Prof. Newton 
how he reconciles his behef in a fatling-ofT m the lupply of lea 
fish with the recent considerable enlnrgejnent of Billingsgate 
Market, the continued immense fish tra/Tic on the railwaySi and 
the large additions which have been made, and are now being 
made, to the capital inveated m fisblng-boats and gear? Brix- 
ham alone has added twelve new large trawlers, costing nearly 
1,200? each, to her fleet in the present year ; and the ship- 
wrights there were hard at work on several more for other sta- 
tions when I visited the place last month TVof Newton rightly 
call*! science to the aid of the sea fisherie\ for thire is stdl an 
immense deal Id be leaint about the economy of dshe^ which 
may help the fishcnnen in Ihcir work He makes no reference, 
however, to the important discoveries which have already been 
made hy Professors Ssrs and Malm on the coast of Norway 
The investigations of the former naturalist especially, earned on 
for several years, have resulted In showing that there need be 
little fear of disturbing the “sp'iwning beds” of most of our 
eddjie sea fishes, as ihe spawn of almost all those m chief re- 
quest is rat depositcrl on the bottom, but floats during the whole 
jiroccBS of development 

I will not enter mto the question of destroying the balance of 
nature, on which Prnf, Newton laid so much stress in his obser- 
vationu at Glasgow, because 1 believe we are all too ignorant of 
the conditions affecting it to he able to do more than tneonse on 
the subject , but I would ask my friend, assuming he la correct 
m Ilia belief that our sea hsheiies arc falling off, whether he has 
considered the probable effcit on ihcm and on the balance of 
nature, of the t^na of thousands of additional gulls, guillemots, 
«tc, which I hope will rciiilt fiom our sea birds being undia- 
turbed during the breeding season, under the Sea Birds’ Protec- 
tion Act, of which he was such an earnest advocate^ 

I do not know on what evidence he grounds hia belief in the 
decline of our sea fisheriea ; but 1 have no hesitation in saying, 
as the result of my inquiries during the last few years, that the 
average annual produce of those fuhenes his considerably in- 
creased since the Royal Commi^ssioners were cngageil in inquir- 
ing into their general condilion. Bad weather hai had an 
important effect in some years lu inteiruptmg the hshcrnien’s 
work ; but fluctuations from such causes have continually oc- 
curred, and they will undoubtedly happen again 

K, W. IT. IIot.DSWORTH 


Mr Wallace and his Reviewers 

X l)]i> not intend to lake any public notice of reviews or 
cnticismb of iny book on ‘‘Geographical Distribution” , Mr. 
Gdl'a letter, however, calls for a few remarks I have brat to 
thank him lur pointing out the errors of a previous critic, and 
also for a list ol erraCti in the account of North Ameiican freah- 
waler fishes He very truly remarks, that had 1 been acquainted 
with ichthyology and its literature these errors might have been 
avoided ; but he has overlooked the fact that I have twice stated 
<vol i,,p. 101, andvol ii , p 16H) that Ihe pait of my work 
relating to^ fiihea is, practically, a summary of Dr Gunther's 
Catalogue The labour of going through such an extensive 
woik lor the purpoee of extracting and tabulating summaries of 
the geographical materials it contains, was very great, and no 
ddubcT luve made Some error". Moat of those indicated by 
Mr Gill depend, however, either 011 differences uf classification 
and nomenclature, or on additions (o North American ichthy- 
ology Gincc the d^le of Dr. Gunther’s work, and are therefore 
due to the plan of tins part of my book, and not to oversight. 
Although possessing a tolerable acquaintance with the lite- 
ratura of oriutliology, I had found the task of collating and can- 
bhung the latest information into a uniform iiystem of classi- 
licabon and nomenclature to be one which severely taxed 
whatever knowledge and literary ability I poueued. To have 
attempted to do the same thing m a class ofuimals which I had 
ne^T studied would, 1 felt sure, have resulted In great Coafosion, 
and have been far less satisfactorr and reliable than the course 
I have adopted, Had I been able to And any work giving a 
general Dccoimt of ihe fishes of temperate North America, 1 


should gladly have availed myielf o( it. but I do not ntber fropn 
Mr. GilT's letter that any sudi work ealiti ; and notwubatandliiff 
the great Imperfertion of the reiulte (in the wei of a tpedalisO 
As regards the Ashee of the United States, 1 still think 1 exer- 
cised a wise discretion la confining myself to the vast moil of 
materials, cluaified on a uniform system, which Dr. Giinther'i 
Catalogue afTords. 

1 may here add, that the 34 peculiar genera " menUoned by 
me are in addition to the **5 peculiar family typos”— making 
together the "39 peculiar genera” referred to in the mcceedlng 
paragraph— so that the contradiction alluded to by Mr. GUI (1 
only apparent. Alfred R, Wallace 

Dorlrmg, October 30 

Self fertilisation of Plants 

In Nature, vol. xiv p. 473, I find an abstract of Mr. 
Meehan’s paper on the "self-fertibiiAtion ” o\ Browallia elaia. 
When I first saw this paper in the PhilEidelphla 
Academy of Natural Sciences, I suspected that the observation 
was lucomplete and the inference nasty It is therein stated 
that the densely bearded connectives of the upper anthem com- 
pletely close the tube of the corolla with a bearded msu ; that 
“no insect can thrust its proboscis into the tube except through 
this mass ; and if it has foreign pollen adherent to it. It will be 
cleaned off by the beard ; furtheiinore, the very act of penetra- 
tion will thrust the anthern forward on to the pistil [meaning 
stigma], and aid m rupturing the pollen-sacs [opening the anther 
c.lii?], and securing lelf-feitihiation ” inspection of the 

flower showed that the orifice of the tube was clearly pervious on 
the (morphologically) anterior side by a chink, which is nearly 
divided oy a crust of the tube mto two orifices, one exactly 
befoie each anthcr-cell; a hog's bristle, slightly moistened, on 
being thiust down these paisages in a fieihly open Rower, and 
Ihcn withdrawn, was found to have the inserted part well sup< 
plied with adherent pollen, 10 that it was not “ cleaned off by 
the beard,” nor was it cleaned off by introduction into the orifice 
of a second flower 

As to self-feitihsation being brought about by the th rusting of 
the overhanging anthers down upon the stigma, this leemi to be 
effectually prevented by the lodgment of these anthers in a pair 
of cup-hke concavities at the back of the stigma, so os to keep 
them quite away from the actual stlgmatic su^ace. It is obvlouf 
that if insects ever self-fertihse BrmvalUa it is by carrying down 
upon then tongue or prolioscis some pollen from the upper 
anthers ; but m this operation, possinff from Rower to Rower, 
they are quite as likely to crosi-ferUlue them. The blossoms 
are freely visited by Hynitnottera and LeptdopUra of various 
BortF. It IS quite probable lhat the other cases of “ seir-fertlliia- 
tion” brought forward by Mr. Meebon may equally bear a dif- 
ferent interpretation from hij own. Asa Gray 

Cambridge, Mass , U.S A 


Nitrite of Amyl 

Mr. Gkorge Aiiyahch, of Cincinnati, asks of me through 
the columns of Nature two questions concerning the nitrite of 
amyl, which 1 may briefly answer aa follows * — (l) Nitnte of 
amyl hoa been used, and with considerable success, in the treat- 
ment of epilepsy, but its applleaiion can only be entrusted to a 
regular practitioner of medicine who understands its mode of 
action. (2) It has not os yet been proved to be of service in the 
treatment of paralysis. B W. RicharDSON 


CAPT. NAPES^S PEPORT^ 

H.M.S. A/ert, at Valenlia, 
October 27, ifiyfi. 

S IR,— I have the honour to report in detail the proceed- 
ings of the Expedition since leaving Upernivik on 
July 32 , 1875, as follows : — 

The A/er^ and Discov^^ one ship in tow of the other- 
left Upernivik, from which port 1 last had the honour of 
addressing you, on July 33 , 1875. 

A dense fog prevailing at sea I steamed to the norths 
ward> between the islands and the mein land, experiencing 
clear and calm weather until arriving near Kangitoh 

■ ComnuuiicatQi! by tht Lords ConiniwloiMn of the Adiunltr. 
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Island, wlien the foj, ateaHiw In from the sea, ^aduaU^ 
obtained the masteiy, ana completely enveloped us. 
The numerous picturesque rocky iiiands and reels in this 
sheltered labynnthlne passage are so incorrectly repre- 
sented in the public charts that a pilot is at present a 
necessity. The one who accompanied us, an Esquimaux, 
informed me that many of the likcly-looking channels are 
bridged across with sunken rcffs, and from the many 
rocks we saw lyin|( juat awash directly in our passage, I 
have reason to believe his statement. 

The latK discharging Upernivik Glacier having only 
one outlet leading direct to the sea, its numerous icebergs 
of oil sizes are collected in great numbers by the eddy 
tides and currents among the islets situated to Che south- 
ward, and tend to keep the channels completely closed 
until late in the stason ; but when once open m July by 
some of the bergs grounding on rocks, and others, by 
their he^ht above the flotation line, affording certain evi- 
dence of deep water, they assist rather than impede navi- 
gation during calm weather. On the morning of the 
23rd, after an anxious night, passed with a dense fog and 
a strong tidal current in a narrow channel, in which we 
Could obtain no bottom with 100 fathoms of line at a 
cable's length of the shore, and with the Discovery in 
tow, during a momentary clearance of the atmosphere, 
two Esquimaux in their kyacks were observed close to us. 
After consulting With them through Christian Petersen, 
Danish and Esquimaux interpreter, they volunteered to 
conduct us to an anchorage. On following them to the 
position they denoted, and obtaining no bottom with the | 
nand-lead line at the main chains, I felt the bow of the | 
ship glide slowly up on the ground. Through the fog we ' 
could then see that the land was within fifty yards of us 
The Esquimaux had evidently not considered that our 
ships required a greater depth of water to float in than 
their own frail canoes. As u nearly low water, and 
the tide still falling, I allowed the ship to remain quiet 
where she was, the Discovery sUU hanging to us by her 
towing hawser, and took advantage of the enforced delay 
by landing the ships’ companies to wash their clothes. 

The fog lifted slightly as the day advanced, and as the tide 
rose the ship floated without having incurred any strain or 
damage whatever. I then proceeded to sea, discharging 
the pilot, who was not to blame for our mishap, off the 
north shore of Kangitok, the outlying island of the 
group, after passing which the channel presents no diffi- 
culties. 

Thinking that probably a distorted account of our 
getting on shore mi^ht reach Europe, at the last moment 
1 wrote a hasty pencil letter to Capt. Evans, hydrographer, 
merely to point out how very unimportant the slight 
detention had been. 

By 4P M. we had passed the Brown Islands with a sea 
perfectly clear of ice before and around us. ilaving 
given much study and consideration to the question, and 
a high and very steady barometer following a south-east 
wind, denoting that the calm settled weather we had 
lately enjoyed was likely to continue, 1 decided to force 
iM way through the middle ice of Baffin's Bay instead 
of proceeding by the ordinary route round Melville Bay. 
Accordingly both ships proceeded at full speed to the 
wpstwBid, racing in company for Cape York, with only 
about a dozen icebergs in si^ht ahead, floating quietly on 
a calmly mirrored sea to dispute our passage. As we 
passed out from the land the fog graduaUy dissolved and 
revealed a magnificent and unique panorama of the ice- 
capptd mountains of Greenland which give birth to the 
Upernivik Glacier, fronted by innumerable icebergs, 
and, at a long distance in advance, by the group of scat- 
tered black islets among which we had passea the pre- 
vtouB night, and of which Kangitok is the northernmost. 

At 1.30 A.M. of the 2^ we ran into the pack at a dis- 
tadoa of aevmty miles from Kangitok. It consisted of 
opcD-salling ice rom one, to three feet, and occasionally 


four feet in thickness. The floes were at first not larger 
than 250 yards in diameter, and very rotten, dividing 
readily, and opening a channel when accidentally struck 
by the ship Tlie reflection in the sky near the horizon 
denoted that while the ice was very open to the southward 
of us, it was apparently closer packed to the northward. 
About 6 A M., when we bad run thirty miles through the 
ice, It gradually became closer, and the floes larger, esti- 
mated as measuring one mile in diameter, and necessi- 
tated a discriminating choice to be made of the best 
channels For fourteen hours, during which time we ran 
sixty miles, the ice continued in much the same state, 
never close enough to suggest the probability of a liarner 
occurring, and yet keeping the look-out in the ** Crow's 
Nest " fully employed. After 8 pm. the channels of water 
became decidedly broader and more numerous, so I gradu- 
ally altered course to the northward, steenng directly for 
Cape York, the ice becoming more and more open as wc 
advanced. 

At 9 30 A M of July 25 we sighted the high land north 
of Cape York, and at ii o’clock, much to the astonish- 
ment of the ice quartermasters, who continually declared, 
“ It will ne'er be credited in Peterhead," wc were fairly m 
the “ north water," and able again to think about econo- 
mising coal, having come through the middle ice m thirty- 
four hours without a check ; but it is my duty to add, 
with not a few scratches along the water-hne 

In consequence of our having made a successful voyage 
through the middle it should not be too hastily concluded 
that a similar passage can always be commanded The 
middle pack is justly dreaded by the most experienced 
ice navigators. Large icebergs and surfare-ice, floating in 
water at various depths, when affected either by wind or 
an ocean current, move at different rates ; hence, when in 
motion, as one passes the other, the lighter surface-icc, 
incapable of controlling its course, is readily torn in piecets 
by the heavy massive iceberg ; therefore, a ship once 
entrapped in pack ice among icebergs, unless she has water 
space to allow her to move out of the way, is constantly in 
danger of being earned forcibly against a berg. On such 
occasions man is powerless, for he can take no possible 
means to save his vessel. Before steam- vessels were used 
for ice navigation the masters of sailing ships, being 
unable to take full advantage of a favourable calm. Very 
wisely seldom ventured to force their way through the 
middle ice, and chose, in preference, the chance of delay 
in making the safer p.is9age through Melville Bay, where, 
by securing their vessel in dock in the fixed land ice, they 
ran less danger of being nipped whilst forcibly detained 
by the channels through the ice remaining closed. 

At the latter end of July with an open season, indicated 
by the mam pack not being met with nearer than fifty 
miles from the land, in about latitude 73° 20' and a con- 
tinuous calm, to allow the northerly running current on 
the Greenland shore and ihe southerly running one on 
the western side of Baffin's Bay to open up the ice, 1 
believe a passage can always be made by a steam -vessel , 
but, unless this favourable combination of circumstances 
is met with, so far as the scanty knowledge we at present 
possess enables us to judge, the passage must still be said 
to be doubtful, 

Soon after sighting land and getting clear of the 
drift ice, the Discovery parted company to communicate 
With the natives at Cape York, while the proceeded 
towards the Carey Islands A vast collection of icebergs, 
many of them aground, were thickly crowded together off 
the Cape, and m lines parallel wlih the coast trending 
towards Conical Bock and Cape AtholL In the offing 
they were less numerous, which 1 attnbute to the south- 
erly curreht which we experienced the following day on 
our passage to the Carey Islands, catching up and carrying 
with it to the southward those that dnft out from the main 
body to the westward beyond the influence of the north- 
running current on the Greenland coast. 
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During the stay of the Discov€fy at Cape York 
natives were communicated wuh through Chiisciao 
Petersen, interpreter, and Hans the Esquimau^, but as 
the brother of the latter «as absent on a hunting excur- 
sion for an uncertain period, Capi. Stephenson wisely 
gave up the hope of obtaining bis services for the benefit 
of the expedition, and pushed on for the Carey Islands, 
where he joined company with the AUrt; the two ships 
arriving there at midnight on T uly 26, 

A dep6t of 3,600 rations and a boat were landed on the 
south-east point of the south-east island, and a record 
deposited in a conspicuous cairn on the summit. The ** £x- 
pcdiiion” then proceeded, steaming with as much economv 
of coal as possible, northward through a calm sea, with 
bright clear weather With the exception of the many 
scattered icebergs there was no ice in sight from the 
summit of Carey Islands. Passing between Hakliwt and 
Nonhumberland Island;, the ships were abeam 01 Cape 
Robertson, by 8 F.M. of July 27. Ice apparently fast to tlie 
shore, completely closed 1 n^lelield Gulf, east of Cape Acland, 
but both entrances to the gulf were clear. At 8 A.M of 
July 28, five days and a half from leaving the anchorage 
of Upeinivik, I had the satisfaction of seeing the “Expe- 
dition” at anchor near Fort Foulke, with the entrance of 
Smith's Sound perfectly clear of ice, and none coming to 
the southward with a fresh northerly wind, 

While Capt. Stephenson explored the head of Foullce 
Fiord to ascertain its suitability as a station for winter 
quarters for any relief vessel coming to our assistance, 
Commander Markham and myself proceeded in a boat to 
Littleton Island and Life Boat Cove, the scene of the 
wreck of the Polaris, The cache mentioned by Dr. 
Emil Bessels and Mr. Bryant of the “ United States 
North Pole Expedition” as the depository of certain in- 
struments and boxes of books was very readily discovered, 
but contained nothing. Articles of clothing and nume- 
rous small caches containing seal and walrus meat were 
scattered about ail over the 8m<ill peninsulas in the neigh- 
bourhood of the late winter quarters, and near the ruins 
of the house, but apart from each other and without any 
protection, were found four or five boxes, each covered 
with heavy stones to prevent Uie winds moving them, and 
having the lids secured on by a rope. Besides one thermo- 
meter. unfortunately not a self-registering one, they con- 
tained scraps of skin clothing, ola mitts, carpenter's tools, 
files, needles, and many small articles of the greatest use 
to the Esquimaux, but apparently they had not been dis- 
turbed since the abandonment of the stauon. A few 
books were found in the diHerent boxes, and a copy of 
the log, or the actual log itself, from the departure of the 
vessel from the United States up to May 20 the following 
year. No pendulum, transit instrument, or chronometer 
was found. Three skin boats left on the shore, weighted 
down with stones, were in fair order, The sinallcst one 
was taken for conveyance to Cape Sabine. 

On returning to the Alrrl we landed at Littleton Island, 
and on the south-west brow erected a cairn, and deposited 
a notice containing a short account of the movements and 
prospects of the expedition up to that time. There was 
no ice in light from a high station on Littleton Island ; 
but the sportsmen roaming over the higher grounds on 
the mainland reported on their return that they had dis- 
linguishcd an “ ice-bhnk'* to the northward. 

Port Foulke is at present the best known station for 
winter quarters in the Arctic regions^ A warm ocean 
current, combined with the prevailing northerly winds, 
acting at the narrow entrance of Smith's Sound, keeps 
the ICC constantly breaking away during the winter, causes 
an early spring and a prolihc seal and walrus fishery. 
The moisture and warmth imparted to the atmosphere by 
the uncovfred water moderates the iCBaona to such an 
extent that the land is more richly vegetated, and there- 
fore attracts to the neighbourhood and supports Arctic 
life in greater abundance than other less favoured locali- 


ties. In addition to this great advantage^-of obtaining 
an ample supply of fresh meat— connected as its waters 
are with the '*^nonh water" off Cape York, it can readily 
be communicated with every summer without more chan 
the usual risks attending Arctic navigation. 

On the morning of the a9Ch the two ships sailed 
across the strait lor Cape Isabella, with fine weather ; 
but as we approached the western shore a snow 
storm worked its way over the land from the in- 
terior, and reached ui just as we arrived at the Cape, 
As the weather was so thick chat no one on board 
the ships, except those employed in establishing the 
cairn and small drp6c of provisions, could see its posi- 
tion, and there being therefore no reason for delaying the 
Discovery, Capt. Stephenson proceeded. The cairn was 
built on the summit of the outer easternmost spur of the 
Cape, at an elevation of about 700 feet from the water. 
On ihe boat returning on board at 5 P.M,, I steamed to 
the no thward for Cape Sabine, the wind having died 
away, but the weather continuing misty with snow. By 
B P.M., when we were fifteen miles north of Cape Isajiella, 
ice was sighted between us and the shore, and necessitated 
our keeping well out from the land. 

Early in the morning of July 30, having run our distance 
for Cape Sabine 1 stopped steaming, and at 5 A M , the mist 
clearing off, 1 observed the Discovery near the land appa- 
rently beset with a close pack five or six miles broad ; no 
ice in sight to sieaward. As I did not wish the two ships 
to separate, and the calm weather being favourable, I 
Bored ttiro^h the pack, which, although apparently clitse, 
opened sufmciently to admit of the slow progress of Che 
ship until we gained the land in company with the Dis~ 
covery^ and secured the ships in a convenient harbour, 
named after Lieut Payer, the successful and energetic 
Arctic traveller, two miles to the southward of CaTC 
Sabine A dep6c of 240 rations was established on the 
southernmost of the islets m a convenient position for 
travelling parties, a cairn being built on the summit of the 
highest and outer one, and a nonce of our movements 
deposited there. 

The pack m the offing consiited of Hoes from 5 to 6 
feet thick, with occasionally much older and heavier floes 
10 to 12 feet thick intermixed wiih it, but all was very 
much decayed and honeycombed ; still it could not be 
treated with the same impunity as the ice in the middle 
passage through Baffin's Bay. 

1 may here draw attention to the deceptive impressions 
inexperienced people naturally receive when from a lofty 
look-out station they observe a sea unbordered by ice. 
The distance from Littleton Island to Ca|)e Sabine is 
only twcntv-Bve miles. On a clear evening, from an 
altitude of 700 feet, with the land and horizon distinctly 
visible, DO ice was in sight from the first-named place, and 
the prospects of the expedition as to attaining a higher 
latitude without trouble appeared to be precisely the 
same as when I looked over a boundless sea from the 
summit of one of the Carey Islands too miles to the 
southward, and yet the ships were twenty-four hours after- 
wards locked up by ice in a harbour near Cape Sabine. 
From Liltlecon Island the inexperienced observer would 
conclude that there was an open Polar Sea ; from our 
present position he would as certainly conclude chat his 
farther progress was for ever stayed, and that the sooner 
he looked for winter quarters the better. 

The ships were detained at Payer Harbour for three 
days watching for an opening in the ice, getting under 
weigh whenever there appeared the slightest chapee of 
proceeding onwards, but on each occasion being iqiable 
to pass Cape Sabine, were forced to return. Theuf resting- 
plaM proved to be an excellent statioi^, well protect^ 
againpt the entrance of heavy floes, posiesaing a lofty 
look-out, and deep navigable channels to the north and 
south through which to proceed to sea immcojiately the 
ice opened with a favourable westerly wind. Being ed* 
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VAntageouily situated near a prominent Cape, where the 
tidal currents run with increased velocity, u is however 
subject to squally winds ; but in icy seas during the 
summer, when awaiting the opening of the ice, they are 
rather an advantage than otherwise, striving as they do 
with the sea currents, which is to be the chief worker in 
removing the Impediments to a vessel’s advance. 

Early In the morning of August 4, after several hours 
of light south-westerly winds, the mam pack, while re- 
maining perfectly close and impenetrable to the north- 
ward. moved off from the land to a sufficient distance to 
enable the ships to pass to the westward round Cape 
Sabine. In the hope of finding a passage on the western 
side of the island, of which Capes Victoria and Albert 
are the prominent eastern points, sail was immediately 
made, and we succeeded, with only one short detention, 
in advancing twenty miles along the southern shores of 
Hayes Sound, and secunng the ships in a snug harbour. 
In the neighbourhood the sportsmen discovert a richly 
vegetated valley with numerous traces of musk-oxen and 
other game. Two glaciers coming from nearly opposite 
directions, which, instead of uniting in their downward 
direction, abut the one against the other, and maintain a 
constant warfare for the mastery, a never-ending grapple 
for victory, suggested the name of Twin Glacier Valley 
for the locality. 

The ice in the sound was one season old, and decaying 
so swiftly that if not drifted awav it would in a week^ 
time present no impediment to tne advance of a steam 
vessel. On August 5 the strong tides and a south-westerly 
wind opened a channel to the north-west, and we gained 
a few miles in advance ; but not wishing to expend much 
coal, were finally stopped in the light pack. After re- 
maining sufficiently long to determine that the flood tide 
still came from the eastward, although the ebb or east 
running tide was apparently the stronger of the two, I 
pushed the ship through the pack towards the shore, and 
with Capt. Stephenson ascended a hill 1,500 feet high. 
From this station, the appearance of the land giving no 
prospecl of a channel to the northward, and, moreover, 
the westerly wind having set in in strength, which we 
expected would open a passage to the eastward of Cape 
Albeit, we decided to bear up and return to the entrance 
of the Sound ; accordingly the ships made a quick run 
under sail to Cape Albert, arriving off which the wind 
died away leaving the ice loosely packed. A clear space 
of water being visible along the shore of the mainland to 
the northward, and the coast l^tween Cape Victoria and 
Cape Albert aflordiPg no protection, I ran the two ships 
into the pack under steam, with the hope of forcing our 
way through, but before midnight they were hopelessly 
beset ; and the floe, to which the ships were secured at a 
distance of 100 yards apart, drifting rapidly towards an 
iceberg. Both ships were at once prepared for a severe 
nip, the rudders and screws being unshipped. At first 
the Discovery was apparently in the most dangerous 
position, but the floe in which we were sealed up by 
wheeling round, while it relieved Capt. Stephenson from 
any immediate apprehension, brought the directly 
in the path of the advancing mass, which was steadily 
tearing its way through the intermediate surface ice 
When only 100 yards distant the iceberg, by turning 
slightly, presented a broader front to the approaching ice, 
which then accumulated in advance of it to auen an 
extent as to fill up the angle, and form, as it were, a point 
or bow of pressea-up ice, sufficiently strong td itself divide 
and split up the floe, and act as a buffer in advance of 
the bug i and this it did in our case most succcssfuDv, 
our floe breaking up into numerous pieces. The ship 
herself escaped with a very light nip, and, sliding past 
the tide without accident, was Anally secured in the water 
■pace left in the wake of the iceberg by the faster drift of 
the surface icew 

The eext twenty-four hours were spent in a constant 


straggle towards the shore through the pack, which for- 
tunately consisted of ice seldom more than 4 feet in 
thickness, with occasional pieces up to 12 feet thick, 
formed by the over-riding and piling up of ordinary floes, 
and then cemented together by a winter's frost ; the worn 
down round-copped ice hummocks on these were from 
6 to 8 feet alMve the water-line. The icebergs, evidently 
derived from' inferior glaciers, were from 20 to 40 feet in 
height above water, and 100 yards in diameter. 

Owing to the unsteady wind and the variable tidal 
currents we were unable to remain for long in any one 
pool of walcr — either the iceberg turned round and carried 
us with it to the exposed side, before wc could change the 
position of the hawsers by which we were secured ; or the 

S ack ice, which was readily acted upon by the wind. 

rifting back the opposite way with any change, closca 
up the water space. Securing the ships in a dock in 
rotten ice in the presence of so many icebergs, was not 
advisable, and also would have cained the snips deeper 
into the pack to the southward. There was, therefore, no 
alternative before me but to get up full steam and dodge 
about as best we could, taking instant advantage of every 
change in our favour. The ships were seldom separated 
for long, and now as on all other occasions, they mutually 
assisted each other. The Discovery was handled by 
Cant. Stephenson and her officers m the most masterly 
and daring manner, combined with great judgment, quali- 
ties essential in arctic navigation. She, as well as the 
AUrt^ ran not a few hairbreadth escapes. Once in par- 
ticular when in following us through a closing channel 
between an iceberg and heavy floe-piece, before getting 
quite past the danger she was caught and nipped against 
the ber^, and had it not been for a fortunate tongue of 
projecting ice would certainly have had all her boats on 
the exposed side ground away from her Fortunately, 
the moving ice pushed her clear, much m the same 
manner as it had done the Alert the previous day. 

Having less beam than the Alert^ and a finer bow, with 
the very great advantage of an overhanging stem, the 
Discovery is better adapted for forcing her way through 
a pack. It will be difficult ever to efface from my mind 
the determined manner in which, when the bluff- bowed 
leading ship had become imbedded in the ice, which by 
her impetus against it had accumulated round and sunk 
under her bows, and a great quantity by floating to the 
surface again in her wake, had helplessly inclosed her 
abaft, the Discovery was handled, when advancing to our 
rescue; having backed some distance astern, for the 
double purpose of allowing the dibris ice from a former 
blow to float away and for the vessel to attain distance 
sufficient for the accumulation of momentum with which 
to strike a second, coming ahead at her utmost speed she 
would force her way into the ice burying her bows in it as 
far aft as the foremast, the commanding officer on the 
bowsprit, carefully conning the ship to an Inch, for had 
the ice not been struck fairly it would have caused her to 
cannon off it against ourselves with much havoc to the 
two. From the moment of the first impact the overhang- 
ing stem necessarily caused the ship's bow to rise 3 or 4 
feet as she advanced from 1 2 to 20 feet into the solid floe 
and imbedded nerself before the force of the blow was 
expended, and as the ship's way was stopped, the over- 
hanging weight, by settling down, crushed the ice down 
still further ahead. Frequently on these oeoasions her 

t ib-boora was within touching distance of the Alert's 
loats ! But after a little experience had been gamed, 
such confidence had we^m each other that there was not 
the slightest swerving in any one. Floes up to 4 feet in 
thickness, and in a soft state, that is melting, not fireexing, 
may be charged with advantage, thicker or harder ice 
had better be left alone. It spealu well for our chrono- 
meters, and the manner in which they arc secured, that 
their rates were little cflected by the frequent concussions 
•n this and on many after occasions. 
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By 8 A M. on the morning of the 8th we had succeeded 
In reaching the land water off Cape Victoria, having mtiB- 
tained no more serious damage during this severe trial 
than sprung rudder heads, consequent on the frequent 
necessity of going full speed astern ; all heartily glad to 
he out of the pa» ice, The two Islands marked on the 
chart, on the authority of Dr Hayes, as existing in the 
entrance of Hayes Sound are, as originally represented 
by the present Admiral Inelcfield, in reality joined ; the 
three capes named by the latter, north of Cape Sabine, 
are very prominent headlands, and readily sighted froiff a 
ship’s deck from any poiition north of Littleton Island. 
There js no sign of ati inlet along the very slightly in- 
dented coast line between his Cape Camperdown and 
Cape Albert. His Princess Marie Day is the inlet north 
of the land in the middle of the sound, but whether that 
be an island or a peninsula remains to be determined ; 
and hia Cape Victoria is evidently one of the headlands 
on the present Grinncll Land. 

It is necessarily an unthankful office to find fault with 
our predecessors , but navigators cannot be too careful 
how they remove from the chart names given by the 
original discoicrers, merely because during a gale of wind 
a hearing or an estimated distance is a trifle wrong ; and 
when the corrector or improver is also himself consider- 
ably wrong, and in fact produces a more unreliable chart 
than the first one, he deserves Uame. The names given 
to the headlands undoubtedly discovered by Admiral 
Ingicfield should not have been altered by Doctors Kane 
and Hayes, each of whom published very misleading 
delineations of the same coast. 

It IS as yet uncertain whether Hayes Sound is a channel 
or not. The flood tide coming from the eastward, the 
apparent continuity of the western hills, and the absence 
of berg pieces or heavy ice high up the sound, would lead 
to the supposition that it was closed ; but considering the 
general configuration of the neighbouring land and the 
fact that the ebb or east running tidal cuirent was stronger 
than that dunng the flood — but this the westerly wind 
might have occasioned — and the numerous Esquimaux 
remains which are usually found in channels, there seems 
no reason why we may not reasonably expect the exist- 
ence of a narrow opening leading to a western sea. The 
very decayed state of the ice would be the natural result 
either from strong tidal currents in a long fiord or the 
increased strength of the ebb tide occasioned by an 
easterly set from the Polar Sea. 

On passing what is called on the chart Cape Victoria, 
Commander Markham landed to ascertain the stale of 
the ice, but a very thick fog and snowstorm coming on 
he was obliged to return The ships were secured to the 
floe in Princess Mane opening which consisted of the last 
season’s icc which had not cleared out ' it was veiymuch 
decayed but sufficiently strong to prevent our forcing out 
way through it — and in fact when pressing in with the 
flood time it became so compact ihat at one time the ship 
was in danger of being driven on shore. At high water 
It opened and we succeeded^ in crossing the bay and 
securing the ships to the land ice in Franklin Pierce Bay 
on the southern shore of Grinnell Land. 

On the morning of August 9, after depositing a record 
in a small cairn erected on a spur of the limestone hills, 
200 feet above the sea, on the west side of the bay, one 
and a half miles east from Cape Hamson, we gained 
three miles of easting , but, being unable to round Cape 
Prescott, were compelled to make the ships fast to an ex- 
tensive floe extending from that cape to Norman Lockyer 
Island^ which stopped all further progress. Franklin 
Pierce 'Bay, which is about three miles broad and two and 
a half 4ccpj and in which we found an unbroken smooth 
Ade^^of one seaion'i ice, is protected from any heavy pres- 
sure Norman Lockyer Island and the Walrus Shoal, 
situated one mile further to the eastward ; it is therefore 
a fit position for winter quarters. But, ai far u ^ could 


judge during our short stay, there Is very little game pro- 
curable in the neighbourlmd. The sboal was lo named 
in consequence of the nuttierous ancient remains of 
Esquimaus found on the fiiandf who, by the number ^ 
bones found lying about, had evidently subsisted princi- 
pally on these animals. At present this neighbourhood 
may be considered as the noittaern Ihnit of their migra- 
tion, only a very few having beeh seen fvjjher to the north. 
The comparatively slugsiA tidal motion at the entrance 
denotes that ihe coast lies out of the main run of' the 
stream, and if 10, Princess Marie opening will probably 
prove to be merely a deep inlet. In the extended basin 
of Smithes Sound the aoutherly current and the tidal 
streams run in a direct line between Cape Fraier and 
Cape Isabella, producing eddies and accumulating the 
ice in any open water space on either side of that course. 

August being proverbially a calm month in the Arctic 
seas, and the western mountains protecting the coast 
from winds blowing off the shore, the ice is inclined to 
hug the land, and, except during strong westerly winds, a 
lar^e amount of patience must be exercised by any one 
striving to advance to the northward. The pack m the 
offing in the mam channel consisted principally of old 
floes which did not clear out of the sound during the 
previous season, mixed with light one-scaion icc, formed 
in Kennedy Channel and its numerous bays, and in Hall's 
Basin Amoni^st these were scattered numerous icebergs 
discharged from the Humboldt Glacier, and the few 
smaller ones on the eastern shores, and here and there a 
heavy blue-topped hummocky floe of ancient ice from 
the Arctic basin, but of unknown thickness. By the 
scarcity of these the main drift of the northern ice is 
apparently in some other direction. 

buring the fortnight we were delayed in this neigh- 
bourhood, in the middle of August and the height of 
the Arctic surnmer, a constant watch was kept on the 
pack, and as ofttn as possible from high elevations, from 
which we were able 10 distingtiiOi even the eastern shore, 
with its glacier and heavy barrier of fringing icebergs. 
Although small openings were seen occasionally, I am 
satisfied that north of Cape Sabine it was at no time 
navigable to the smallest extent, and that any vessel 
which endeavoured to force a passage through the middle 
ice here, where it is drifting steadily towards an ever- 
narrowing opening, as ma^ have succeeded in doing m 
the more open sea of Baffin's Bay, would decidedly be 
beset in the pack and be earned with it to the south- 
ward. 

We were delayed near Walrus Shoal for three days, 
unable to move more than a mile in any direction, until 
August 12, when, dunng a calm, the ice set off shore 
with the ebb tide, and flowed ui without much trouble 
to steam past Cape Hawks, and between it and Washing- 
ton Irving (or Sphinx) Island — a very conspicuous land- 
mark — but here the ice prevented any further movement, 
the flood tide closing in the channel by which we had 
advanced. A large depfit of 3,600 rations of provisions 
was landed on the northern side of Cape Schott, and a 
notice of our progress deposited in a cairn on the summit 
of Washington Irving Island. Two cairns were found 
there, but they contained no documents^ and were much 
too old to have been built by Dr. Hayes in 1866, the only 
time any traveller has journeyed past the position. 

On the western shore of Dobbin Bay there is no shelter 
obtainable, and the tides run with much greater rapidity 
than off the coast farther to the westwaid. During the 
next ebb tide, August 13, after blasting a passage through 
a neck of ice, 1 lucctedtfd in conducting th« mps to the 
eastern shore, and docking them in an cxtenlivc floe four 
miles north-west of Cape Hilgard A mik north of our 

oiltlon was an Island, having a chanaei half a mile 

road between it and the eastern shore of the bay, 
named Prince Imperial Island. The land ICe which hii 
not broken out this seuon extended from thk Uknd in a 
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weiterly direction acrosi the bay. Several small icebergs 
Yvere froeen in at the head of the bay, where there are 
some large discharging glaciers named after the Empress 
Eugenie. The land, as far as our explorations went, was 
very bare of game, and not well vegetated. A floe of 
last season's ICe was observed in the bay, between Cape 
Hilgard and Cape Louis Napoleon, but off each of those 
headlands the piled-up ice foot denoted very heavy recent 
pressure from cne eastward. 

On the evening of August 15, after considerable labour, 
we succeeded In blasting and clearing away a barrier 
which separated the ships from a water channel leading 
beyond Cape Louis Napoleon, but so narrow was the 
channel that, notwithstanding the extreme care of Capt 
Stephenson, the Discovery took the ground for a few 
minutes whilst steaming iMtween the ice and the shallow 
shore. By 8 a.m. of the 16th we had advanced to within 
five miles of Cape Frazer, but here we again met with a 
block. Calm weather and spring tides caused much and 
constant movement in the ice, the main tendency being 
to drift to the southward at the rate of about five miles a 
day. 

The character of the pack had changed considerably, 
few icebergs were seen that were not aground, and ilic 
floes consisted principally of old hummocky pieces pressed 
together, of from 12 to 20 feet m thickness, the surface 
being studded over with worn- down hummocks of a blue 
botUe-gldss colour, which denotes great age. In such ice 
it was impossible to cut into dock on account of the time 
It would occupy, even had we been provided with saws 
of sufficient length. Our only possible safety lay in keep- 
ing close in shore of groundea icebergs, but in doing so 
the two ships were obliged to separate. The AUrt secur- 
ing to one, and the Ducoifery forcing herself in between 
three smaller ones farther in shore. 

On the two following days, dunng which the ice con- 
tinued to drift to the southward and westward, the con- 
stant movement of the heavy floes, nipping together with 
great force, like the closing of a giganuc pair of scissors, 
between which, if once caught, the ships would have been 
instantaneously crushed, caused much anxiety, and neces- 
sitated constant watchfulness and much labour on the 
part of the officers and crew ; and all were much dis- 
tressed at losing three or four miles of the ground pre- 
viously gained. The rudders and screws were constantly 
being shipped and unshipped, the midship boats were 
obliged to be turned inward, on account of the ice 
touching their keels, and steam, when not in use, was 
always kept ready at twenty minutes' notice Beyond 
wrenching the rudder-head, no serious damage occurred. 
On the iQih, ihc highest spring tide, the ice near us 
became more open ; and from a high station on Mount 
Joy 1 saw that we could at least regain our lost station, 
and might get further north. Knowing that this was our 
last chance during the present tides, and until the strong 
westerly winds set in, and the pack having opened for 
the first lime, 1 risked boring my way into the pack for 
two miles, and by doing so entered a channel round Cape 
Frazer which had long been considered as one of the 
most difficult milestones to pass on our paisan north. 
By 9 F.M., after a few hours' delay during the flood tide 
which brought the ice inshore again, we were fairly in 
Kennedy Channel, secured to a floe off Cape John Barrow ; 
only two days later in the year than when the Resolute 
was blown opt of winter-quarters at Melville Island, in 
1653, and with a fortnight of the navigable season still 
before up. Between Scoresby Bay and Dobbin Bay there 
fe no protection obtainable except inside grounded ice- 
bergs ; none of the shallow bays ore deep enough to 
iheiCer a ship from the pressure or heavy ice. 

Soon ofker midni^ the ice mov^ off ihpre, opening 
a possa^, and allowed us to proceed, the water 

spaces becoming more fnquent and larger as we ad- 
vanced BOffthwaidi Passing the month of a large bay 


about ten miles deep, after making a very tortuoiiL 
course through the ice and many narrow escapes of being 
driven to the southward wain in the pack, we reached 
what we supposed to be Cape Collinson, the second of 
two capes to the north of the large bay, which must be 
intended to be represented on the chart as Scoresby Bay. 
But as Cape Frazer is placed eight miles and Scoresby 
Bay twenty miles too far north, and the rest of the 
western land very incorrectly delineated on the charts, it 
IS difficult to say where we arrived, and yet for the pre- 
sent It is necessary for me to describe the advance of the 
expedition by reference to the published charts I shall 
therefore continue to do so with an occasional necessary 
reference to our correct latitude. 

Between C^e Collinson and Cape McClintock, the 
north point of Scoresby Bay, is a slight indentation in 
the coast from half to three-quarters of a mile in depth, 
but aflordmg no protection North of Cape Collinson 
the land trends slightly to the westward, ana about three 
miles north of the Cape turns sharp to the west, forming 
Richardson Bay, which is much deeper than represented, 
probably four miles broad and six deep. A heavy ice- 
berg firmly aground two miles from the land in the shal- 
low bay north of Cape CoUinson, which had evidently 
never moved this season, prevented a compact floe from 
floating off shore. The same iceberg caught all the ice 
that streamed down the west coast and round Richardson 
Bay, guiding it out towards the south-east, away from 
Cape Collinson, off which, and between it and the iceberg, 
was navigable water In this pool the two ships were 
secured, watching for an opportunity to get north, and 
during the forced delay employing our energies in trying, 
by blasting, to unlock the land ice from the berg, and 
let It drift south, with the hope of releasing the icc to 
the northward ; but perhaps it 13 fortunate we did not 
succeed, as by doing so, if the ice in the offing had not 
opened at the same time, our principal protection might 
have been lost, the iceberg itself being too small to form 
a pool under its lee sufficiently large for both ships, even 
had It been for one. A dep6t of provisions was landed at 
Cape Collinson for our future travellers bound to the 
southward along the coast The current was observed to 
run with greater rapidity to the southward than in the 
broader part of Smith's Sound. During each flood-tide 
about five miles of ice drifted past us ; for four hours of 
the ebb it remained stationary , thus about ten miles of 
ice drifted south daily, adding to the accumulation in the 
basin of Smith's Sound, unless, as is probable, it Js 
earned as quickly into Baffin’s Bay through the southern 
entrance On the north side of each point on this shore 
the ice bad piled up a wall like barrier from 20 to 30 feet 
high, but elsewhere there was not much display of pressure. 

On the oiorning of August 21, the water channels m 
the middle of the straits looking very inviting, we made a 
start at the top of high water, but were led by the ice so 
much out from the land that I returned to our friendly 
protecting floe and iceberg until the next tide, first en- 
deavouring to clear the nip of one against the other by 
ramming ; but finding that it would cost too much in coal 
and shake of the ship to clear it completely, and too much 
powder to Most it away, 1 gave up the attempt, after con- 
sultation with CapL 5tej>henson, and coniidenng that the 
constant open channels in the offing denoted more water 
farther off The two ships started again at 9 r,M,ju5t 
before low water, and after a troublesome passage through 
about three miles of close heavy floe pieces, we passed 
into open leads of water, extending to the Dorth-east up 
the straits. A bitter northerly wind, accompanied witn 
misted snow, freshenoig at the same time, earned the 
ice with great rapidity to the southward, and obliged us 
to beat to windward under steam and fore and aft sails, 
tacking frequently to avoid the heaviest streams of ice. 
After this snowstorm the land remained covered with 
8now>|or the season. 
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By noon of the a 2nd, after bu Acting agalnit a stroj» 
breeze, we succeeded in weathering the northern head- 
land of the largest bay on the west coast, named on the 
latest charts Carl Ritter Bay, but agreeing by latitude and 
relative position with the neighbouring land on the north 
part of Richardson Bay. In this part of the channel 
there was very little ice, but three or four miles further 
north a heavy pack extended across towards Crozier 
Island, and obliged us to proceed in that direction. In 
the evening, the wind lulling, I took in the fore and aft 
sails, and steered through the most open channels to the 
northward, passing to the westward of Franklin Island, 
and at midnight we were abeam of Hans Island, with per- 
fectly clear water between us and the eastern land ; but 
streams of ice prevented our approaching the western 
shore, No deep inlet anbwering to the Carl Ritter Bay of 
the charts exists in its given latitude. Steaming to the 
northward, I endeavoured to close the western shore 
south of Cape Cracroft, but the ice prevented our doing 
so, and forced me to l^ar up to the eastward for Cape 
Bryant, passing which I found the pack extending across 
from Cape Morton and Joe Island to Cape Liebcr, with a 
south-westerly wind constantly adding to it by driving 
more ice to the northward through Kennedy Channel 
The Discovery then landed a dcp6t of 240 rations at 
Cape Morton for use of any travelling party exploring 
Petermann Fiord, and the ships beat back to Bessels Day, 
in the entrance of which we obtained a sheltered anchorage 
to the north of Hannah Island 

On the 24lh, the south-west wind still continuing, which 
1 knew would open the ice on the western shore of II all's 
Basin, I ascended Cape Morton. At an altitude of 2,000 
feet it was perfectly calm, with a clear sky. The prominent 
capes of the channel were clearly visiblc—Cape Union 
seventy miles distant, and Cape Sumner fifty miles, the 
one locking m beyond the other to within hve degrees. 
All the west coast of Kennedy Channel, up to Cape 
Lieber and Lady Franklin Sound, was clear of ice, with 
navigable water through the icc streams m the middle of 
the channel far to the northward From Joe Island to 
the north, and east to Polaris Day, the ice was clearly 
packed, but between Cape Lupton and Beechey was more 
open. Hurrying to the boat the ships were signalled to 
get under way, and we ran quickly to the northward 
across the channel under sail. Five miles north of Cape 
Licber the pack obliged me to enter Lady Franklin Sound, 
on the northern shore of which an indentation in the land 

S ave piomise of protection. On a nearer approach wc 
iscovered a large and well-protected harbour inside an 
island immediately west of Cape Bcllol, against which the 
pack ICC of the channel rested. Here the ships were 
secured close to the shore on the morning of August 25 
X)n entering the harbour we had the satisfaction of 
sighting a herd of nine musk-oxen, all of which were 
killed ; our joy at the good luck of the sportsmen and 
ourselves being greatly increased by the news that the 
vegetation was considerably richer than that of any part 
of the coast visited by us north of Fort Foulkc, the 
Elysium of the Arctic regions. Finding that the harbogr 
was suitable in every way for winter quarters, and the 
abundance of the spare Arctic vegetation in the neigh- 
bourhood giving every promise of game being procurable 
1 here decided to leave ihe Dis,,oveiy, and to push forward 
with the A/eri alone. 

Owing to our high northern position, although the sun 
was siUl above the horizon at midnight, its altitude at 
nqon was too low to aAcet the temperature much, conse- 
quently, after August 20 the temperature of the air re- 
mained steadily below freezing point for the winter, and 
the youBg ice was forming at midday much earlier than 
It does in more southern latitudes. Notwithstanding this^ 
Arctic nkvigation depends so much upon the wind, that I 
considered that the transient Arctic season of twenty days' 
duration was still at its height The ice in Robeson 


Channel was well broken up, moving up and down the 
strait with the change of tide, and only wailing for a wind 
to open a passage along shore. 

Having strengthened my crew by embarking Lieut. 
Wyatt Rawson and seven men belonging to the Discovery, 
forming one travelling sledge party, on the morning of 
August 26 the two ships forming the expedition, the 
officers and crews of which had worked so harmoniously 
and successfully together, separated ; those embarking in 
one, if the published charts and the statements of our 
predecessors proved correct, having the cheering feelings 
of in all human probability successfully completing the 
chief task assigned us, but the others, although elated at 
the prospects of their comrades and partaking generally 
in the inspiriting feelings, having a desperate fight 10 
conquer the sensation of being left belimd to pla^ what 
they could not but consider a secondary part in the 
general programme. 

On arriving at the entrance of the harbour the main 
pack was found to have closed in against the shore and 
completely Ailed up Lady Franklin Sound, some small 
Roes streaming rapidly into Discovery Bay, In endea- 
vouring to keep tne ship clear of these, she touched 
the ground at the Lop of high watei and hung there for 
half an hour, when, fortunately, by lowering the boats 
and lightening the ship a little, she Aoated again without 
damage During the afternoon, at low water, the pack, 
which, apparently uninfluenced by wind, had been moving 
to the southward the whole day, but fastest during the 
flood tide, drifted slightly oA the land. Immediate ad- 
vantage was taken of the welcome opening which enabled 
us to proceed north, but on teaching Point Murchison, 
the pack extending completely across the strait, prevented 
all farther progress ; there was therefore nothing for it 
but to return to “ Discovery Harbour,” where the ship 
was again secured at the entrance ready to advance at 
the Arst opportunity. 

On the 27 th we experienced very light north-east winds. 
The ice in the channel continued to move to the south- 
ward, except during the height of the ebb tide, when it 
was cither stationary or set slowly northward, but not 
sufficiently so to open a navigable passage, although just 
before high water it appeared so ready to move that I 
was induced to recall the skating parties to the ship and 
keep the steam up. On the 28ih the ice was decidedly 
more open, and we were just about to move at ii a.M , 
the commencement of the north running tide, when a 
thick fog enveloped us, and, hiding everyth'ng at more 
than twenty yards distance, eAectually prevented our 
moving, Later in the afiernoon it cleared off, but it was 
now low water, and on trying to move the ship I found 
that, although afloat, she was within a basin, surrounded 
on all sides by a raised embankment of mud, so, with the 
tantahsing prospect of an open channel before us, we were 
forced to remain until the rising water enabled the 
lightened ship to pass over the obstacle. Hoisting up the 
boats and signalling a final “ good-bye " to the Discovery^ 
wc succeeded in advancing to within a mile of Cape 
Beechey, Afteen miles north-east of Discovery Bay, when, 
m n tussle with a he ivy Aoe-piece, the rudder-head— 
which had been badly sprung some days before — ^became 
so injured that the rudder was nearly useless ; at the same 
time the pack was sighted pressing tight in a^inst the cape 
on the northern side , 1 therefore secured the ship inside 
some grounded ice and shifted the rudder. While waiting 
at this part of the coast the sportsmen were fortunate 
enough to capture three more musk-oxen, a very welcome 
addition to our supply of fresh meat 

On the 29th the pack remained closed in to the north- 
ward of Cape Beechey until noon, when, at about the time 
of high water, from the summit of the cape, I observed it 
opening. The ship was immediately signalled to advance, 
and, picking up my boat on the way, we succeeded in 
reaching Lincoln Bay, but not without having to run an 
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exciting and rather anxioui neck-and-neck race with a 
heavy floe, which letting in towarda the beetling pre- 
cipitous cuffs of Cape Frederick VII., forming the south 
point of the bay, threatened to prevent our progress. At 
the entrance of Lincoln Bay, which otherwise is much 
exposed^ sAme very heavy floe-bergs were aground on a 
bank, and they must to a great extent keep heavy ice from 
forcing its way into the bay during a souih-casterly wind, 
in which direction Ihe bay is perfectly open. The head 
of the bay, which appeared from the distance to be well 
vegetated, was fiUed with pack icc consisting of numerous 
small floe pieces less than a quarter of a mile m diameter, 
intermixed wiili ''rubble,” or "boulder” ice, now all 
cemented so flimly together with this season's frost that 
we had great difficulty in clearing away a dock for the 
ship 

On the 30th a dep6t of provisions of 1,000 rations, for 
the use of tiavelling parties, was landed on the north 
shore of the bay, Soon after high water, the ice having 
opeued out considerably, we proceeded to the northward ; 
but, in doing so, some large floe pieces of unusually heavy 
ice obliged me, much to my regret, to stand out some 
three miles from the land, thereby risking the ship being 
beset in the pack which 1 was most anxious and careful to 
avoid happening On all occasions of viewing the ice m 
Robeson Channel, since it was first seen from Cape 
Morion, I had invariably noticed lanes of water stretching 
south cast and north-west across the channel from about 
Cape LupCon on the Greenland shore, to Cape Frederick 
VII, on the west side, due probably to this being the 
narrowest part or neck of the channel, and the ice jamming 
across the narrowing space north and south of it, accord- 
ing to the direction of pressure. Consequently, when at 
3 1' M the ice prevented any farther advance, observing 
many pools of water near us, and having two hours of the 
north- running tide favoured by a light air still due, instead 
of returning to the safety of Lincoln Bay, I waited at the 
edge of the pack, in the hope of its opening. But in this 
I was disappointed, for at 4 PM., having just sufficient 
warning to enable me to pick out tlie safcst-Jooking place 
near us, that is, to get as far away as possible from the 
heavy ice, it completely encircled the ship, and she w.is 
hopelessly beset in a very heavy pack, consisting of old 
floes of 80 feet in thickness, and from one to four miles 
in diameter, the intervals between lliein filled with broken 
up ice of all sizes, from the bluc-ice rounded hummocks 
which were sufficiemiy high above the water-line to lift 
the quarter boats bodily as they passed undemealh, whilst 
grinding their way along the ship's side, down to the 
smaller pieces which the previous nipping together of the 
heavy floes had rounded and polished like the boulders 
and pebbles in a rapid river. Intermixed with the pack, 
fortunately for us, was a vast collection of soft pats of 
sludge-ice formed during the last snowfall this, if 
squeezed together before it is properly hardened into icc, 
farins into plate-likc masses with raised edges, each piece, 
whenever moved, assisting to round its neighbour. 

Since mceiJDg the ice oiT Cape Sabine 1 had noticed a 
gradual but considerable change taking place in the 
appearance and formation of the floes Ihc heaviest 
that we first encountered were not more than eight or ten 
feet in thickness 0 (T Cape Frazer were a few more 
ancient pieces, estimated at the time as being twenty feet 
thick, but we now know that that was far short of the 
correct measure. But up to the present time, when the 
main pack consisted of heavy ice, 1 had failed to realize 
that, instead of approaching a region favoured with open 
water and a warm climate, we were gradually nearing a 
sea where the ice was of a totally different formation to 
what we had ever before expenenced, and that few Arctic 
navigators had mef, and only one battled with success- 
fully ; that In reality wc must be approaching the same 
sea which gives birtn to Uie icc met with on the coast of 
America by Coliinson and McGure, and which rho latter 


in 1851, succeeded in navigating through in a sailing 
vessel for upwards of 100 miles, during his memorable 
and perilous passage along the north-west coast of Banks 
Land, from Prince Alfred Cape to the Bay of Mercy, but 
there scaled up his ship for ever ; which Sir Edward 
Parry met with in the same channel in 1820, but with the 
more difficult task before him of navigating against stream 
and prevailing wind, was forced to own conquered even 
him and his expenenced companions ; which, passing on- 
wards to the eastward down McClmtock Channel, beset, 
and never afterwards released, the Terror under 

Sir John Franklin and Captain Crozier ; and which, inter- 
mixed with light SpU/bergen ice, is consiantly streaming 
to the southward along the eastern shore of Greenland, 
and there destroyed the Han\a of the German Arctic 
Expedition. 

As our only hope of pushing north against the general 
set of the current, to say nothing of the extreme hazard 
of remaining in such a pack, consisted in regaining the 
shore, both boilers were lighted and full steam kept 
ready, in order to take immediate advantage of any 
oppoitunity that might occur During the night, at the 
top of high water, the pack, which previously had been 
drifting in a compact body to the southward, eased a 
little near the edge of the Urge and deep floating floes, 
in consequence of a difference in the force of the surface 
and under-current ; but before we were able to clr.ii away 
a space of water at the stern sufTicienlly large to cr ible 
the rudder to be shipped, the ice closed, and obliged us to 
dismantle again. At the full height of the ebb cuirent 
the pack again tried its best to open, but with iht same 
result. 

Fully expecting a change at low water, wuH much 
labour a inorking space was cleared under the stern, but 
owing to the spare rudder being very badly balanced we 
nearly lost our opportunity At last, with the same 1. omen- 
tary slacking oL the ice pressure as occurred at the lop of 
high water, with a greater pressure of steam Uiaii had 
been exerted even during the official steam trial, the ship 
commenced to move ; when, by advancing and relreaiing, 
a water space was gradually formed in which the ship 
could gain momentum, and at lasc we pushed our way 
bodily into ice not quite so close, and succeeded most 
providentially in reaching the shore in Lincoln Bay Had 
wc been delayed another five minutes the ship would 
have been caught in the pack during the heavy gale 
which set in from the ^outh-west the same evening, and 
conlmued for two days \ and which, in fact, by forcing 
the pack to the north-east, out of the Robeson Channel, 
enabled the ship to pass Cape Union without any trouble. 

During the late struggle, as well as on many previous 
occasions, it was noticeable how futde ihc efforts of the 
crew were to clear away the icc on the bow or quarter 
which impeded the movement of the ship, compared to 
the enormous power exerted by the ship when able to 
ram her way between the pieces even at ordinary speed. 
Thus steamers are enabled to penetrate through a broken- 
up pack which the old voyagers, with Ihcir sailing vessels, 
necessarily deemed impassable. At the same time there 
IS a limit to the risks which are advisable to be run , no 
ship has yet been built which could withstand a real 
nip between two pieces of heavy icc 

On (he afternoon of August 31, shortly after the ship 
was secured m her former position 10 the firmice in Lincoln 
Day, the wind gradually f^resheiied from the south-west, 
blowing slightly off the land, accompanied with a snow- 
storm and a threatening appearance of the weather. So 
far as we could d^tineuish through the snow, the main 
pack was driven by the gale to the northward up die 
channel, but knowing that it would take some hours to 
produce a navigable passage past Cape Union, 1 waited 
until the morning of September 1, when with steam 
at hand ready if requisite, we passed up the straits, 
running before a strong gale 9^^ knots an hour, between 
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the western shore and the pack, which was driving 

g uickly to the northward, at about three miles distance 
tmi the land. By noon, having earned Her Majesty’s 
ship Into latitude 82° 24' N., a higher latitude than any 
vessel had ever before attained, the cnaign was hoisted at 
the peak. On hauling to the westward at the northern 
entrance of Robeson Channel, we lost the wind under 
the lee of the land, and were obliged to furl sails and 
proceed undei steam ; at the same time the breadth of 
the navigable water channel was much contracted, until 
off Cape Sheridan the ice was observed to be touching 
the shore. 

In Robeson Channel proper, except where the cliffs rise 
precipitously from the sea, and afford no ledge or step on 
which the icc can lodge, the shore line is fronted at a few 
paces distance by a nearly continuous ragged -topped ice 
wall from fifteen to thirty-five feet high. It is broken only 
opposite the larger ravines, where the soil carried down 
by the summer Mood has, by accumulating, shallowed the 
water sufficiently to catch up the drifting ice as it passes, 
and form a line of more isolated ice hummocks. Here 
the continuity of the ice wall is occasionally broken. But 
on leaving Robeson Channel, immediately the land trends 
to the westward, the coast line loses its steep character, 
and the heavy ice is stranded at a distance ol 100 to 200 
yards from the sho're, forming a fringe of detached masses 
of ice from 20 feet to upwards of 60 feet in height above 
water, aground in from eight to twelve fathoms water, and 
except where the coast is shallow extending close into the 
beach line. The average measurement of the ice in 
thickness as it floated is 80 feet, and it always breaks 
from the salt water floe of which it originally formed a 
part in pieces of slightly greater dimensions in horizontal 
measurements. On finding the ice close in at Cape 
Sheridan, having made good 25 miles of northing since 
leaving Lincoln Bay in the morning, my only alternative 
was to secure the ship inside this protecting barner of ice, 
where she was accordingly placed during the afternoon, 
and a dep6t of provisions of 2,000 rations established for 
the use of travelling parties. The weather remained thick 
until the evening, when 1 obtained a good view from a 
station about 300 feet above the sea level. The coast line 
continued to the north-west for about thirty miles, fcim- 
ing a large bay bounded by the United States* range of 
mounlaini — Mounts Marie and Julia and Cape Joseph 
Henry, named by the late Capt. Hall, are so conspicuous 
that It was impossible to mistake their identity although 
more than thirty degrees out in bearing on the chart. No 
land was to be seen to the northward although our wishes 
leading to the thought, we still hoped that the heavy 
clouds in that direction might hide it from our view. But 
considenng the character and movement of the ice I was 
reluctantly forced to admit that it gave convincing proof 
that none existed within a reasonable distance, and that 
wc had arrived on the shore of the Arctic Ocean finding 
it exactly the opposite to an “ Open Polar Sea.^' The 
pack ice extended close m to Cape Sheridan and the 
shore to the westward of it, a pool of water being noticed 
on the eut or lee side of each projecting point m the bay 
which the intervening ice effectually prevented our think- 
ing of reaching. To the eastward the channel by which 
we had advanced was completely blocked by the return 
of the ice, and the ship, uthough fairly protected, was 
thoroughly embayed by ihe pack. The last snowfall had 
covered the land completely to a depth of from 6 to 12 
inches and the low sloping hills formed anything but a 
cheering landscape. 

During the night the wind again freshened considerably 
from the south-nest, and in a squall earned away the 
hawsers by which we were secured and obliged me to let 
go a bower anchor \ this falling on gravel did not bring 
the ship up until she bad driftA half a cable's length out- 
the barner of "floe-bergs" from which the pa^k was 
slowly retreating towards the north-east. The gale con- 
tiniied all night and drove the pack two miles off shore, 


but its consUnt motion to the eastward kept it tight In 
against Point Sheridan and cut us off from all chance of 
advancing. I was much struck at the time by the per- 
tinacity with which the pack kept its ground during this 
severe gale, and could not help fearing that there would 
be little chance of its opening out sufficiently to allow us 
to advance much farther this year ; but knowing welt the 
occasional inexplicable uncertainty in its movements we 
still hoped for the best, 

On the morning of September 2 the wind suddenly 
shifted from south-west to north-west, bringing the pack 
rapidly in towards the land, and causing the ship to swing 
broadside on to the heavy stranded ice ; fortunately, the 
barometer having indicated the probability of a change 
occurring, steam had been kept ready, and after a con- 
siderable amount of mamsuvring the anchor was weighed. 
Our protected dock was so small, and the entrance to it 
50 narrow and encumbered with ice, that it was with 
extreme difficulty, much labour, and no trifling expense in 
broken hawsers, that the ship was hauled in stern fore- 
most, with the united force of the wmd and flood tide 
pressing at right angles to the course. It was a nice 
question whether the ice or the ship would be in first, 
and my anxiety was much relieved when, as the whole 
northern pack reached the outside of our friendly floe- 
bergs, I saw the ship^s bow swing clear inside into safety, 
and the pack, instead of doing us an injury, considerably 
strengthen our protecting outwork by forcing new pieces 
on shore ; at the same time, we could not help foreseeing 
that by so doing our chance of advancing when we wished 
was proportionately lessened The danger we had so 
narrowly escaped from was forcibly represented to us all, 
as the pack, with irresistible force, swept past us to the 
eastward at the rate of a mile an hour, and constantly 
added to the accumulated masses outside. 

The projecting point of a heavy floe would first ground 
in from ten to twelve fathoms of water ; then the outer 
mass, continuing its course, unable to stop its progress, 
would tear itself away from its cast- off portion. The 
pressure, however, still continuing, the severed piece was 
forced, and frequently by the parent mass itself, up the 
steeply inclined shore, rising slowly and majestically out 
of the water lo or 12 leet above its old line of flotation, 
and remaining usually nearly upright The motion was 
entirely different to that produced when two ordinary 
floes some 4 or 6 feet thick met together ; then, the 
broken edges of the two pieces of ice, each striving for 
the mastery, are readily upheaved and continually fall 
over with a noisy crash. Here, the enormous pressure, 
raising pieces, frequently 30,000 tons in weight, in com- 
parative silence, displays itself with becoming solemnity 
and grandeur. What occurs when two 8o-foot floes meet 
we cannot say ; but the result, as far as a ship is con- 
cerncJ, floating as the ice does higher out of tne water 
than herself, would be much the same as the closing 
together of the two sides of a dry dock on the confined 
vessel. 

For the next three days we experienced light westerly 
winds ; the ice remained close in to the coast, moving 
generally to the south-eastward, but occasionally stopping 
and closing up towards the north-west during the ebb 
tide. During the flood, pools of water, half a mile long 
by a quarter broad, frequently formed on the south-east 
side or the larger floes, but they were always completely 
isolated from each other by several miles of heavy ice. 
Although a few large floes could be distinguished In the 
offing, the pack wi&in five miles of the land usually con- 
sisted of floes ol less than a mile in diameter, with a very 
large proportion of rubble ice evidently broken off the 
large floes as they forced their way past the points of 
laim to the north-west of us, the whole lontking as rough 
a road for sledge travelling as could well be imagined. 

At this period, alibough all regular navigation was evi- 
dently at an end, I was naturally most anxious to move 
the ship from her exposed position before the setting In 
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of wlAteTj but the quickly advanciiiK^ leaion warned me 
that no movement should be made without a reasonable 
probability of attaininft & sheltered position. Accordini^ly, 
Commander Albert Hastings Markham and Lieut. Pelham 
Aldrirh started on September 5 to look at a bay seen 
from our hill station about eieht nules distant from us to 
the westward. They reported that it was a well-sheltered 
harbour, thickly coated with this season^s icej but that 
the continuous wall formed by the founded floe-bergs 
across the entrance to it would effectually prevent our 
entering. 

AAer this report, with the temperature remaining steady 
between + 20“ and + 10°, and the barrier of grounded 
ice, which, although protecting, effectually imprisoned us, 
having increased in breadth to seaward for 200 yards, 
each heavy piece being compactly cemented m amongst 
its neighbours by the lighter broken up rubble ice, which 
was carried in by the tidal current, and frozen into posi- 
tion by the low temperature, I decided to commence 
landing such provisions and stores as were hampering 
the decks of the ship, and which would not be required 
during the winter, should we fortunately be able to move 
into safer quarters. I 

On September 6, 7, and 8, we experienced a heavy fall 
of snow, which, bearing down the young ice by its accu- 
mulated weight, allowed the water to percolate upwards, 
and render the floe very wet and unfavourable for travel- 
ling on. But not expecting any decided movement of the 
ice during the neap tides, and having secured the ship 
with a bower anchor and cable to the shore, and landed 
an ample dep6t for the support of any travelling party in 
the event of accident to the ship, which at the time did 
not appear improbable, Lieut, Pelham Aldrich, accom- 
panied by Capt. Feilden, R A., and Dr Edward L. Moss, 
started on a pioneering journey towards the north, and 
Lieut. Wyatt Rawson towards the south. The latter 
returned after two days’ absence, having found (he cape 
three miles from the ship, forming the entrance to 
Robeson Channel, impassable by land, on account of the 
steepness of the cliffs , and by sea, in consequence of the 
continual movement of the broken pack, which prevented 
him venturing on u, even with a boat Lieut. Aldrich’s 
party relumed after an absence of four days He had 
succeeded in establishing a depdt of provisions, and ex- 
ploring the coast line for a distance of twenty miles to the 
north-west. The travelling was found to be unusually 
heavy, owing to the very rough state of the ice, and the 
deep snow, with its sticky wet foundation of sludge ; 
indeed, so bad was it that although only laden with half 
weighti>, ail three sledges broke down. The young ice in 
the few patches met with was too weak and treacherous 
to admit of heavy sledg< s journeying over it , one sledge 
broke through, and was only recovered with much diffi- 
culty. 

On September lo a westerly wind blowing off shore, 
force 4, combined with the ebb tide, opened lot the first 
tune since our arrival here, a narrow channel between the 
grounded ice and the pack cxcending for half a mile 
beyond Cape Sheridan, but trending out to seaward On 
the iiih, the same wind continuing, the channel widened 
out uniil It was a mile broad, and extended for six miles 
to the westward, ending two miles distant from the shore. 
As this offered an opportunity of advancing a large dep6t 
of travelJmg pro visions and boats by water, Commander 
Markham started with a strong party, having first to 
launch the boats across the heavier barrier of ice wiihin 
which the ship was sealed up, apparently frozen in for the 
season. 

The sky being fairly clear, this was the first day on 
which we were able to pronounce decidedly concerning 
the northern land reportra to exist by the Polaris, After 
a coo Stan t watch, and chTefully noting the movement of 
the darkened patches, 1 was oow with much reluctance 
forced to admit that no land existed to the northward for 


a very considerable distance. As seen through the light 
haze the dark reflection of the sky above the detached 
pools of water in the offing, in strong contract by the side 
of the light reflected from fhe close ice, which in a great 
measure is siinilar to the bright glare reflected from a 
large sand flat, creates a very decided appearance of land 
when there is a mirage ; indeed, sufficiently so as to 
deceive many of us when so anxiously expecting and 
hoping to see it. We, therefore, cease to wondi r at the 
casual look-out men from the Polaris being mistaken, 
but the more experienced on board should not have 
allowed themselves to be ao readily misled 

During the 13th and 14th the wind from the south- 
west gradually freshened, until on the latter day it was 
blowing a very strong gale, force 10 in the squalls, and 
evidently extending over the whole extent of Kennedy 
Channel , for the swell from the open water which it had 
produced on the weather shore extended round Cape 
Rawson, and reaching our position broke up all the light 
ice formed this season, and drove it out to sea, the large 
rounded floe-bergs alone remaining, with clear passages 
etwern them, through which we could have readily 
passed if requisite ; but the mam pack to the westward, 
although the channel leading to seaw.ird had extended 
to between ten and twelve miles distance from us, still 
remained fast to the shore at a distance of about six miles 
from the ship 

The ship was secured by a bower cable, stern to the 
shore, one side resting against a large floe-berg, and 
bumping slightly against it with the swell During the 
evening it was blowing furiously, with a blinding snow- 
drift, and whilst I was thinking of the uncomfortable state 
of the travellers in the tents in such a gale, I observed 
Commander Markham arrive abreast the ship Although 
we were wiihin 120 yards of the shore, it was only by 
double manning the oars of the cutter that during an 
opportune lull I was able to establish a hauling line 
between the ship and the shore, and so communicate with 
him ; when it appeared that, having one man disabled 
from exhaustion, he had decided to push on for the ship 
to obtain assistance With the help of the fresh men 
forming the cutter's crew, Capt. Markham and myself 
had the satisfaction of seeing the sledge party all on 
board brfoie midnight, and the frozen man’s life saved ; 
but the sledge crew, who had so gallantly faced the 
storm, were all much exhausted, and in fact did not 
recover themselves for several days. 

On the morning of the 13th the wind lulled consider- 
ably, and the remainder of Commander Markham’s party, 
under ihc command of Lieut Parr, returned, having 
passed anything but a pleasant time in their tents during 
the gale. On ascending our look-out hill 1 observed that 
the ice to the westward between the land and the channel 
in the pack had dm ted to seaward, leaving a clear road 
by which we could advance to a place of shelter. Making 
a signal to the ship, steam was immediately got ready and 
the rudder shipped, but on lowering the screw we found 
1C impossible to enter ciis shaft Whilst raising it again 
to clear away the ice, a very thick snowstorm came on 
with a blinding mist, which, hiding everything from view, 
prevented our moving. Before midnight the storm uas 
blowing as furiously as ever. 

On the morning of the 16th, the gale still keeping the 
main pack clear of the shore, the weather cleared again, 
and another attempt was made to ship the screw, but 
without success, on account of the accumulated ice. 
While endeavounng to clear it the wind gradually shifted 
round to the nonhiwest, and wc had the mortification of 
seeing the pack rapidly neanng the land. By 2 p M. it 
bad reached the shore ice, and effectually closed us in for 
the winter. It never left the shore to the north-westward 
of our position afterwards, although a large space of clear 
water remained to the eastward between us and Robeson 
Chatinel, so long as the wind lasted from the eastward. 
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I may here add that on examinlDg the coast- line after- than those usually evperienced. Out of the northern 
wardif Mth during the autumn and the following apring, purty of twenty-one men and three officers, no less than 
1 am firmly persuaded that our forced detention during seven men and one officer returned to the ship badly 
the late gale was most providential. There was no bay frostbitten, three of these so severely as to render ampu- 
on the coast open enough to receive the ship, and the ice tation necessary, the patients being confined to their beds 
ai the entrance of each was far too thick for us to cut for ihe greater part of the winter, 
or force our way through before the main pack had The sledges with their cargoes on four occasions broke 
closed in. through the ice, and individual men frequently ; but 

Oflf the open coast where we were forced to pass our these, becoming wet through, were made to change their 
winter, the heavy nature of the ice constituted our safety ; clothing, and so escaped any bad consequences. The 
grounding in twelve fathoms, it was impossible that it frost-bites are to be attributed entirely to the wet sludgy 
could hurt the ship. At first 1 was rather anxious lest state of some of the ice that had to be crossed. It so 
any lighter ice mignt be forced in, and that then the ship happened that heavy snow fell on twelve consecutive 
might be driven by it on shore, but as time advanced days, forming a layer of lightly compressed snow at least 
and nothing but ice of the same thick character made its 2 feet thick, which m the snow-drifts collected into ridges 
appearance, 1 became more reconciled to our position, more than double that depth. The thin icc, not being 
It ultimately proved to be the best sheltered position on sufficiently strong to support this additional weight, 
the coast from which a ready means of retreat was likely became borne down ana allowed the water to ooze 
to be ofifered. In all other parts, the beach, either by through This being protected fiom the cold temperature 
being too steep, allowed the neavy ice to force its way of the air by its blanket-like covering, remained unfrozen, 
close up on to the shore, or where shallower, left a suf- although the temperature was upwards of 40° below the 
ficiently large space of water in which smaller and more freezing-point ; consequently whenever the travellers, in- 
dangcrous ice-blochs were able to drift about before they expencnccd as they were at the time, were forced to drag 
grounded in about the same depth of water as that in their sledges over a road of this nature, their feet became 
which the ship floated wet and aftei wards fiost-bitten a considerable time before 

During the following week preparations were made for they discovered it (when the tent was pitched in the 
the autumn sledging, each man being fully employed fitting evening), by which time the mischief had attained such 
his travelling clothing and preparing the equipment of an advanced stage as to defy all restoration of the circu- 
ihc sledges. As soon as the snore ice was sufficiently lation. The tent equipment became so saturated with 
strong, Commander A. H Markham, with Lieuleuants A. frozen moisture that on arrival on board it weighed more 
A. C. Farr and W. H. May under his orders, started on than double , what it did when dry before starting ; and 
September 25 with three sledges to establish a dep6t of so anxious were all to escape another sleepless night in 
provisions as far in advance to the north-westward as the stiffly frozen blanket bags, that on the last day a 
possible. Lieut. P. Aldrich left four days previously with forced march was made by the northern party through 
two lightly -equipped dog sledges to pioneer the road the heavy snow to the ship, in which the powers of endur- 
round Cape Josepn Henry for tne larger party Here- ance of all engaged were tried to the utmost. All the 
turned on board on October after an absence of thir- travellers returned in wonderful spirits and full of pluck, 
teen days, having been accompanied by Adam Ayles, Nothing could exceed the determined perseverance with 
A B. On September 27, from the summit of a mountain which each obstacle to the advance of the paity was 
2,000 feet high, situated in lat, 82° 48' N , somewhat overcome, or the cheerfulness with which each made light 
further north than the most northern latitude attained by of the numerous unavoidable hardships they had unoer- 
our gallant predecessor, Sir Edward Parry, in his ccle- gone The sledges proved to be too rigid ; the uprights 
brated boat journey towards Ihe North Pole, he discovered breaking necessitated frequent stoppages for repairs ; but 
land extending to the north-westward for a distance of by taking out the metal pins connecting them to the upper 
sixty miles to lat. 83° 7', with lofty mountains in the inte- bcaiers, and depending upon the hide lashings, they alter- 
rior to the southward. No land was sighted to the wards stood the unusually heavy work admirably, 
northward On no one day while the northern party were travelling 

On October 14, two days after the sun had left us for this season could they have obtained snow of sufficient 
its long winter’s absence, Commander Markham's party consistency to enable them to build snow houses for 
returned after a journey of nineteen days, having, with shelter by night Lieut. Rawson, finding harder snow in 
very severe labour, succeeded in placing a dep6t of pro- the southern ravines, was able to construct a snow hou^e 
viiions in lat. 82" 44' N , and ^n tracing the coast-line on one occasion The advantageous results of the autumn 
nearly two nulea further north, thus reaching the exact travelling, m addition to the advance of provisions for 
latitude attained by Sir Edward Parry. Being anxious future use, were, first, a considerable gain in experience 
to inform Capt. Stephenson of our position, and the good in Arctic sledging, and secondly, by our greater rood 
prospects before his travelling parties in the following fortune in finding continuous land over or near ch 
spring in exploring the north-west coast of Greenland,! to travel, we succeeded in wresting from Sir Edward 
despatched Lieut Rawson again to attempt to open com- Parry and his companions their gallantly-achieved dis- 
munication between the two vessels, althougn 1 had unction of having advanced the Britiah flag to the highest 
grave doubts of his succeeding, He was absent from northern latitude. I have grouped the names of himself 
October 2 to October 12, returning unsuccessful on the and his followers together on the chart m the latitude to 
latter day, having found his road again stopped by unsafe which they attained in 1827. On the return of the tra- 
ice within a distance of nine miles of the ship. The veiling parties, the sun having bidden us farewell, prepa- 
hroken masses of pressed-up icc resting against the cbfTs, rations were made for the winter ; the ship was housed 
in many places more than 30 feet high, and the accuinu- over, all the provisions and stores which could withstand 
latcd deep snow-drifts in the valleys caused very laborious the weather, and for which room could not be found below 
and slow travelling, hatches, were deposited on shore, and the habitable deck 

During these autumn sledging journeys, with the tern- cleared as much as possible. By carefully covering over 
perature ranging between 15° above and 22° below zero, the enrine -room hatches with a thick layer of snow, the 
the heavy labour, hardships, and discomforts inseparable cold, throughout the winter, was kept from penetrating 
from Arciic travelling, caused by the wet soft snow, weak downwards into the lower port of the shia The tempe- 
ice, and water spaces, which obliged the sledges to be rature of the holds and engine-ioom, wiuiout the use of 
dragged over the bills, combined with constant strong fires, always remaining above + 28*5, the tempcratuie of 
winds and misty weather, were, if anything, much greater the surrounding water, and the fire-pumps which had 
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their suction pipes more than six feet below the water-line, 
remained serviceable to the lait. 

The lonf Arctic winter, with its unparalleled intensity 
and duration of darkness produced by an absence of sun- 
light for 142 days, was passed by each individual on 
board with much cheerfulness and contentment. Owing 
to the sameness in the daily routine, which, when looking 
into futurity, is thought to entail a long duration of 
dreary monotony, the time, in reality, passed with great 
rapidity, and in January, when the Brat glimmering 
increase in the midday twilight began to lengthen 
sensibly day by day, the want of light was scarcely noticed 
by any one , and not until the sun actually returned on 
March 1 did we in any way realise the intense darkness 
we must have experienced for so long a period. The 
manifold ordinary duties of the ship — to which were added 
the constant repair of the snow embankment, which, in 
consequence of our being frozen in close to a stranded piece 
of ice, was thrown down every springtide — kept the ship's 
company fully employed, and gave them plenty of exer- 
cise during the day. On five evenings in ihe week a 
school, formed on the lower deck under Commander 
Markham and several of the officers, was well attended, 
each Thursday being devoted to lectures, songs in cha- 
racter, and readings, with occasional theatrical represen- 
tations ; the whole so admirably arranged and conducted 
by Commander Markham as to keep up the pleased 
interest of all for the whole period. The ventilation of 
the ship received the unceasing attention of Dr. Thomas 
Colan and myself, and owing to the large extra space 
amidships, left little or nothing to be tiCbired in that 
respect. The health of the officers and crew, with only 
one exception, was most excellent, and the habitable deck 
as dry as is possible in these regions, in a ship without an 
extraordinary expenditure of coal. 

With the arrival of ihe new year preparations for the 
spring travelling campaign commenced, the dogs being 
exercised daily under the superintendence of Mr George 
Le Clere 1 gerton, Sub- Lieutenant, as soon as there was 
sufficient light. The pack in the offing remained in 
motion uniil ihc first week in November, when it gradually 
settled Itself into position for the winter, the last pool of 
water being seen on the i6ih of the month off Cape 
Rawson at the entrance to Robeson Channel. No move- 
ment, whatever occurred in the ice during the winter, 
except the formation of a tidal crack outside the grounded 
ice, which opened 2 or 3 feet during the spring tides. 
Although we had frequent evidence of strong winds pre- 
vailing in Robeson Channel, the weather at our winter 
quarters was remarkably calm ; indeed we may be said 
to have wintered on the border of a Pacific Sea. The 
prevailing wind was from the westward ; we never experi- 
enced any easterly winds , it always blew off the land. 
Had It not been for the intervening calms, the persistent 
westerly winds might have been well called a trade wind. 
On only two days were we prevented by the wind and 
accompanying snow-dnfi from taking exercise ouisidc the 
ship. This quiet state of the atmosphere was productive 
of the severest cold ever experienced in the Arctic 
regions. 

Early in March, during a long continuance of cold 
weather, the yf/irr/ regisicred a minimum ol 737 below 
zero , the Discovery^ at the same time, 70*5 below zero In 
tSSo the North . 5 /nr, at Wolscnholmc Sound, in lat. 76° 30^^ 
N , recorded 69 5 below zero. The AhrVs minimum tem- 
perature for twenty -four hours was 70*31 below zero, the 
Discovery s minimum temperature for twenty- four hours 
was 67 *0 below zero ; Dr. Kane’s, at Rensselaer Harbour, in 
bt. 76° 3/ N. in 1854, 5801 below zero. Previously the 
longest continuance of cold weather recorded, that by Sir 
Edward Belcher at Northumberland Sound, in lat. 76° ^2' 
N., in 1B53, was a mean temperature for ten consecutive 
days of 48*9 below lero. The Dtsewtry expeiienced a 
mean tcmperaiuro for aeycn consecutive days of 58 17 


ditto. The Alrri experienced a mean temperature for 
thirteen days of 58 9 ditto ; and for five days and nine 
hours of 66*39. During February mercury remained 
frozen for fifteen consecutive days ; a south-westerly gale, 
lasting four days, then brought warmer weather , imme- 
diately the wind fell cold weather returned, and the 
mercury remained frozen for a further period of fifteen 
days. 

After the heavy snow-fall in the autumn previously 
alluded to, very little fell, and much trouble was experi- 
enced in obtaining sufficient for embanking the ship, it 
being necessary to drag some from the shore for t^t 
purpose. Owing to the smalt quantity which fell during 
the winter, estimated at from 6 to 8 inches, the summits 
of the coast hills were uncovered by the wind and re- 
mained so until May and the early part of June, when we 
again experienced a heavy snow-fall, estimated at a mean 
thickness of 1 foot. In the valleys and on the shores having 
an eastern aspect, the snow which fell remained light, 
and, unless snow-shoes were used, caused very heavy 
travelling. In the unprotected valleys and on the weather 
coasts the snow was sufficiently compact to afford fair 
travelling, much the same as that experienced in southern 
latitudes, where the more variable winds harden the snow 
everywhere. 

Light flashes of aurora were occasionally seen on 
various bearings, but most commonly passing through 
the zenith. None were of sufficient brilliancy to call for 
notice. The phenomena may be said to have been insig- 
nificant in the extreme, and, as far as we could discover, 
were totally unconnected with any magnetic or electric 
disturbance 

During the winter Commander Albert H, Markham 
and Lieut George A GifTard employed themselves with 
much diligence and perseverance at ihe magnetic ob- 
servatory, situated on shore, in a senes of large and lofty 
snow houses, which were connected together with a 
covered snow gallery. Weekly observations were made 
with Barrow's cip cirde for determining the inclination, 
and by meins of Lloyd’s needles for the total (relative) 
force. Occasionally Ihe^e observations were repeated on 
the same day The absolute horizontal intensity was 
obtained once every three weeks, and a senes of hourly 
differential observations were obtained with the portable 
declination magnetometer on several consecutive days in 
the months of December, January, and February At 
various places between Disco and the Alettes winter 
quarters, whenever opportunities offered, observations for 
inclination and total force were taken with Mr. Fox’s 
instrument, observations for determining the absolute 
declination were aho taken when opportunities occuired, 

Lieut Pelham Aldrich superintended the meteorological 
observations, also observations with Sir C. Wheatstone's 
polariscope, and Lieut Aifred A C. Parr, notwithstanding 
the severe season, obtained a good senes of astronomical 
observations, also observations with the spectroscope and 
Sir William Thomson's portable electromeier, 

I have not hitherto alluded to the services of Capl. 
Feilden, Paymaster, R.A., Naturalist to the Expedition, 
preferring Chat the report on the numerous scientific sub- 
jects to which he has directed his attention should 
emanate from himself ; I will merely state here that not 
one moment has been lost by this indefatigable collector 
and obieiver, He has, moreover, by his genial disposi- 
tion and ready help on all occasions, won the friendship 
of all, and I feel confident that their Lordships will highly 
appreciate his valuable services. I am only doing him 
justice when 1 state that he has been to this expedi- 
tion what Sabine was to that under the command of Sir 
Edward Parry. 

Dr, Edward Mobs, a highly skilled and talented ob- 
server, in addition to his medical duties kept himself fully 
employed in many branches of natural science ; his in- 
vestigations embraced studies of the floe-bergs and floes. 
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prindpaJly chlorine estiouUione, ipecific gravity ettima- 
doni by Buchaixan’a method^ and microacopy of dust 
strata ; the cblorioe and specific gravity estimations, and 
the nficroscopy of winter sea water ; examinatioii of air 
precipitates; estimation of carbonic acid and watery 
vapour in air ; Boqie experiincnts on the brittleness of 
iron at low temperatures. 

The vicinity of our winter quarters proved to be un- 
favoured by game. On our first arrival a few ducks were 
seen and five shot, and during the winter and spring three 
hares were shot m the neighbourhood of the snip. This 
completes out list up to the end of May. In March, a 
wolf suddenly made his appearance, and the same day 
the tracks of three musk-oxen or reindeer were seen wnhin 
two miles of the ship, but they had evidently only paid 
ui a flying visit. In July six musk-oxen were shot, the 
only ones seen in our neighbourhood. The travelling 
parties were only slightly more fortunate in obtaining 
game. In June a few ptarmigan, ducks, and geese were 
shot and used by the sick. In July and August they 
obtained a ration of fresh meat daily. 1 n March and the 
beginning of April about two dozen ptarmigan passed the 
ship, flying towards the north-west in pairs , finding no 
vegetation uncovered by snow in our neighbourhood, they 
flew on seeking better feeding grounds ; they were nearly all 
shot subsequently by the outlying parties near Cape Joseph 
Henry. In the middle of May snow-buntings and knots 
arrived. A number of the young of the latter were killed 
in July, but no nests or eggs were found. Early in June 
ducks and geese passed in small flocks of about a dozen, 
flying towards the north-west, but owing to a heavy fall of 
snow, lasting three days, which covered the land more 
completely than at any ocher time during our stay, at 
least half the number returned to the southward, not 
pleased with their prospects so far north. Two dozen 
small trout were caught during the autumn and summer 
in lakes from which they could not possibly escape to the 
sea. 

The total game hst for the neighbourhood of the Alert's 
winter quarters, is as follows — 
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On March i the sun returned aftci its long absence. 

The sledging season being now near at hand, I pre- 
pared orders for Capt. Stephenson to employ the whole 
f^orcc at his disposal in exploration of the neighbouring 
shore and the north coast of Greenland, instead cfsending 
a party to communicate with Smiih's Sound, as I con- 
sidered that a sledge party employed on that duty this 
season would be performing unnecessary work, and that 
in the event of their Lordships communicating with 
Littleton Island, and finding lhat I had not visited it, 
they would understand that (he expedition was well placed 
for exploration far north, and that all was going on satis- 
factorily. 

March 4 was the day fixed for the dog-slodge to start to 
open communication with the Discovery^ should the 
weather be favouraUe, but the severe cold which we then 
experienced prevented their starling. The temperature 
remained unusually low until the latb, when it rose to 
~ SS**! uid the weather being fine and settled, Mr. 


George Le Clere Egerton, Sub-Lieutenant, started in 
charge of the dog-slrage, accompanied by Lieut. Wyatt 
Rawson, belonging to the Discovery^ whom I wished to 
consult with Capt, Stephenson concerning the exploration 
of the Greenland coast, and Christian Petersen, inter- 
preter. As I knew that this journey was sure to entail 
very severe labour, Frederick, the Esquimaux dog-driver, 
not being a strong man, was left on board. Four days 
afterwards, the temperature having risen considerably in 
the interval, with a strong wind from the southward, the 
parly returned in consequence of the severe illness of 
Petersen. He was taken til on the second march with 
cramp in the stomach ; and afterwards nothing could keep 
him warm. The tent being very cold, the two officers 
burrowed out a snow hut, and succeeded in raising the 
temperature inside to + 7°, but the patient still re- 
mained in an unsatisfactory condition, and it w.i$ only by 
depriving themselves of all their own warm clothing, and 
at the expense of the hr at of their own bodies, that they 
succeeded, after great persistence, m restoring the circu- 
lation m his extremities to some extenL The following 
day, Petersen being no better, they wisely determined to 
return with him immediately to the ship. During this 
journey of sixteen miles, both Mr, Egerton and LicuL 
Rawson behaved most heroically, and, although fre- 
quently very seriously frost-bitten themselves, succeeded 
in keeping life in the invalid until they arrived on board. 
He was badly frost-bitten in the feet, both oC which had 
subsequently to be amputated. Notwithstanding the pro- 
fessional ability and incessant watchful care of Dr. 
Thomas Colon, he never recovered from the severe shock 
his system had received on this occasion, and eventually 
expired from exhaustion three months afeerwards. He 
leaves a wife and family living in Copenhagen, who 2 
trust will receive a pension. 

On March 20, with fine weaihcr and a temperature 
of 30° below zero, Mr. Egerton and Lieut Rawson, 
having partially recovered from their most praiseworthy 
exertions when attending Petersen, again started for the 
Discovery ^ accompanied by two seamen, which they suc- 
ceeded in reaching on the sixih cay, after a very hard 
scramble over the rough ice in Robeson Channel, and 
along the steep snow slopes formed at the foot \ f the 
precipitous coast cliffs No water was met with beyond 
that formed in ihe tidal crack, close to the shore. The 
temperature throughout the journey ranged from — 
42* to — 24°. During the Utter pirt of March the 
sledge crews were fully employed preparing their provi- 
sions, and equipping the sledges for the spring journeys. 
Long walks were tsucen for exercise, and a depdc of pro- 
visions was placed a few miles to the southward for the 
use of the Greenland division. 

On April 3 the seven sledges and crews, numbering 
fifty-three officers and men, started on their journeys with 
as bright prospects before them as any former Arctic 
travellef^everyone 111 apparently the best possible 
health, MiK, while knowing the severe labour and hard- 
ships they would have to undeigo, all cheerful, and 
determined to do their utmost. A finer body of picked 
men than the crews of the three extended sledge piriies 
was never previously coUccied together 

Commander Albert H, Markham, seconded by Lieut. 
Alfred A, C. Parr, with two boats equipped for an absence 
of seventy days, was to force his way to the northward 
over the ice, starting off from the land near Cape Joseph 
Henry. 

Three sledge crews, under the respective commands of 
Dr, Edward Moss, who in addition to his duties as 
Medical Officer to the division, volunteered to assume 
executive charge, and Mr. George White, Engineer, also 
a volunteer, accompanied them as far as iheir provisions 
would allow. Lieut. Pelham Aldrich, assisted by a sledge 
crew under the command of LieuL George A. GiHfard, was to 
explore the shores of Grant Land towards the north and 



38 


ITATURB 


[A’w. 9, 1876 


wtatf along the coait line he had discovered in the 
previous autumn. 

tn regard to the drit of these two JoomejSp that under- 
taken over the ice towards the north, it is my duty to its 
Commander and his followers to state that, knowing the 
extremely rough road over which they would be obliged 
to travel, 1 had little hope that they would reach a hi^h 
latitude, for their daily progress with light or heavy 
sledges must necessarily be very slow. I thought it best, 
nevertheless, to make (he experiment, to prove whether or 
not the Pole could be reach^ by a direct course over the 
Ice without continuous land along which to travel. 
Having such willing and determined leaders as Com- 
mander Markham and Lieut Parr, and the pick of the 
ship’s company, who themselves were all chosen men out 
of numbers at hand, I sent them forth with full confidence 
that whatever was possible they would perform. 

In organising this party, nothing was known of the 
movements of the Polar ice, 1 was even in doubt 
whether it was not always in motion in the ofiing, conse- 
quently I decided that boats must be carried of sufficient 
capacity for navigation, and not merely for ferrying pur- 
poses. This necessitated very heavyweights being dragged 
It was also necessary that the party should carry a heavy 
load of provisions, for, owing to our clear weather and 
lofty look-out station, we bad previously ascertained that 
no land existed within a distance of nfiy miles of Cape 
Joseph Henry 

When a sledge party have to drag a boat even with only 
a lew days’ provisions, and over a smooth floe, double 
trips are necessary over the same road daily, in the same 
manner as Sir Edward Parry was compelled to journey 
in 1827, consequently, the utmost limit that could be 
transported in this way with two trips on level ice was 
chosen, and this provided the party for an absence from 
the land for sixty-three days. The plan usually resorted 
to of reducing the weights carried by the advance party by 
providing a chain of supporting sledges is not applicable 
when each assisting sledge requires a boat capable of 
carrying its crew. 

On the day following the departure of our travelling 
parties, Mr. Egcrion and Lieut. Rawson returned from 
the Discovery after a rough journey, with a tempe- 
rature ranging between 44° and 15° below zero, but all in 
good health and spirits, and beyond sore noses and tips 
of Angers from frost biles, were none the worse for their 
cold journey. 

The news from the Discovery was most cheering with 
the exception that, although they had succeeded in obtain- 
ing upwards of thirty musk-oxen, one man was in the 
lick list wiih a bad attack of scurvy. Witlir this exception 
(he crew of the Discovery had passed a very comfortable 
winter, plenty of cheerful work leading to and inducing 
constant employment of mind and body, coupled with a 
fair share of mirthful relaxation and 0,^ ft^uent meal of 
fresh meat. 1 refer you, Sir, to Captl'^mhUkon’s full 
report for a detail of his proceedings. ‘^fAMIkw were 
prepanng for ihe exploration of Lady FiaStUn Sound 
and the coast of Greenland. 

On April 8 the first supporting sledge returned from 
Commander Markham’s and Lieut. Aldrich's parties. 
As usual on the flrit starting several of the travellers were 
much distressed by the severe and unaccustomed work, 
and the cold acaiher preventing sleep at night, but were 
gradually improving One man who had been ailing 
slightly during the last month was sent back, and one of 
the crew of the supporting sledge relumed wiih a frost- 
bite, the only serious case during the season, although the 
travellers, on two days out of the six that this party were 
away, expcnenced a temperature of — 46°. 

OW April 10 Lieut, Wyatt Rawson and Sub- Lieut. 
George Le Clere Egciton, having somewhat rccoveied 
after their cold journey to the Discovery^ equipped with 
light sledges, started to ascertain the nature of the ice in 


Robeson Channel, and to mark a convenient road across 
it for the heavier explonng sledges cotninjf north from the 
Discovery under tne command of Lieut. Lewis A. 
Beaumont. 

On April 24 the second division of the supporting 
sledges returned, reporting the mam parties to have settled 
steadily down to their work, and with the exception of one 
marine suffering from debility who was sent back, all were 
in good health and capital spirits. The tei^erature had 
fortunately risen to about — 26 degrees. The very cold 
weather had tried the party much, and there had been 
numerous light cases of frost-bites, which but for the pre- 
sence and care of Dr. Moss might have proved serious. 
The appearance of the ice within six miles of the land was 
anything but cheering to the northern party, but they 
looked forward with hope that the floes would get larger 
and less broken up as they advanced. Edch sledge 
carried extra tea in lieu of the usual midday allowance of 
spirits Both men and officers were unanimous in favour 
of the change, and willingly put up with the misery of 
standing still in the cold with cold feet during the long 
halt needed for the purpose of boiling the water, and all 
agreed that they worked better after the tea lunch than 
during the forenoon 

On the 16th Lieat. Lewis A Beaumont and Dr Richard 
W Coppinger arrived from the Discovery^ having been 
ten days performing a travelling distance of seventy- six 
miles wuh light sledges, so broken up and difflcuU was 
the nature of the ice m Robeson Channel. They brought 
news that the ice was continuous and afforded fair travel- 
ling across Hall's Basin, and that the depdt of provisions 
at Polaris Day was m good condition and fit lor use These 
circumstances enabled me to arrange for Lieut. Beaumont 
to proceed with Ii|;htly laden sledges along the Greenland 
coast to the eastward, and after completing his journey to 
fall back on the Polaris depdt before June 15, by which 
time two boats would be carried across the straits from 
the Discovery^ ready for his retreat should the ice have 
broken up. 

On the 18th Lieut. Rawson and Mr, Egerton returned, 
having succeeded in crossing the channel without finding 
more than the usual difhculties amongst the heavy hum- 
mocks, which they had now become so accustomed to. 
They had landed on the Greenland coast noith of the 
position marked as Repulse Harbour, which proves to be 
only a slight indentation in the coast line, having a fresh- 
water lake inshore of it, which from an inland view might 
readily be mistaken for a harbour 

On April 20 Lieut. Beaumont, accompanied by Lieut, 
Rawson and Dr. Coppinger, started for his Greenland 
exploration, the few days' rest having materially beneflied 
his men, who may be said to have started from the Dis- 
covery unexperienced in Arctic sledging, that ship having 
had no auiumn travelling m consequence of ihe ice re- 
maining in motion until a very late period of the season. 

On April 23 Capt. Stephenson and Mr. Thomas Mitchell, 
assistant-pavmaster in charge, arrived from the Discovery^ 
and I had the advantage of consulting with the former 
unreservedly concerning ihe prospects of our numerous 
travellers then scaitercd over the neighbouring shores, 
the two ships remaining tenanted only by olheers and a 
few invalids. Arrangements were made for ihe explo- 
ration of Petermann’s Fiord, and should the season prove 
favourable, (or the examination of the ice-cap south of 
Bessels Bay. On Apnl 30 Capt. Stephenson returned to 
the Discovery. 

Until the latter end of May sledge parlies were con- 
tinually arnving or depanmg, carrying forward depfits of 

f rovisions for the use of the distant parties on their return, 
n carrying out these duties 1 was much indebted to Dr, 
Edward L. Moss, who again volunteered to command a 
sleage, and 1 the more readily availed myself of his ser- 
vice! knowing that it would aflbrd him a wider field Air 
continuing his scientific studies. Mr. James Wooiton, 
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engineer, also assisted me materially as commander of a 
■idge party. 

On May 3 Lieut. GifTard returned with news from Lieut. 
Pelham Aldrich up to April 35, his twenty-second day out 
from the ihip. He reported that all his crew were well 
and checTfuI, but that the loft snow was causing very 
heavy and slow travelling. 

Up to this lime all had gone well with the expedition. 
The two ships had advanced as far north as was possible ; 
they were admirably placed for exploration and other 
urposes ; and the sledge crews, formed of men in full 
ealih and strength, had obtained a fair start on their 
journeys under as favourable circumstances as possible. 
On May 3 Dn Thomas Colan reported that hvc men had 
scorbutic symptoms , however, as each case had some 
predisposing cause, 1 was not alarmed until on the 8th 
the three ice quartermasters and two able seamen return- 
ing from sledge service were attacked, and by June 8 
fourteen of the crew of the Alert and three men l^longing 
to the Discovery who happened to be on board, forming 
the majority of the number of men then present, had been 
or were under the doctor's care for the same wasting dis- 
order. Capt. Stephenson also reported that four more of 
his crew had been attacked, 

Although many of the sledge crews formerly employed 
on Arctic research had been attacked by this disease some 
had totally escaped ; therefore, considering the ample 
equipment and carefully prepared provisions with which 
the Alert Discovery wtfre provided, its outbreak was 
most inexplicable and unlooked-for. It was, however, 
most encouraging to learn from the report of former expe- 
ditions how transient the attacks had usually proved, and 
bow readily the patients recovered with rest, the advance 
of summer, and a change to a more generous diet. 

On May 9, by the return of Lieut. May and Mr. Egerton 
from Greenland, whither they had carried supplies and 
succeeded in discovering a practicable overland route im- 
mediately east of Cape Brevort fit for the use of the 
returning sledges should the icc break up, 1 received 
news of Lieut. Beaumont’s party up to May 4, when he 
was within two miles of Cape Stanton. From their place 
of crossing the Straits they found that the coast line for 
r early the entire distance to Cape Stanton was formed 
cither by precipitous cliffs or very steep snow slopes, the 
bases of which receive the direct and unchecked pressure 
of the northern pack as it drifts from the north-westward 
and strikes against that part of the coast nearly at right 
angles. The floe- bergs, at their maximum sizes, were 
pressed high up one over the other against the steep shore; 
the chaos outside was something indescribable, and the 
travelling the worst that can possibly be imagined, seven 
days being occupied in moving forward only twenty miles. 
Being quite uncertain when such a road might become 
impassable by the ice breaking up in May as it did in 
1872, a depot of provisions, sufficient for a return journey 
by land, was wisely left, but Lieut. Beaumont’s journey was 
thus shortened considerably. 

As nearly every south-westerly wind we experienced 
at Floebcrg Beach changed its direction to north-west 
before it blew itself out, the coast of Greenland north of 
Cape Bre^’ort must necessarily be a very wild one as 
regards ice-pressure, and a most uncertain coast for navi- 
gation. A vessel once caught in the pack-ice off that 
shore, if not crushed at once, runs a great risk of being 
carried by it to the eastward round the northern coast, as 
pointed out by Admiral Sir George Back, Kl., F.R.S. 

During the first week in May the temperature rising to 
lero enabled me to remove the snow from over the sky- 
lights and bull’s-eyes and let in light between decks, but 
owing to there being no skylight over the lower deck it 
still remained very dark. I would here remark, Sir, how 
inmo^nt it is that Arctic ships should, if possible, 
M fitted with a large skylight above the ship's company's 
living deck. 


On May ^ Lieut. Giffard returned on board, after 
depositing Lieut. Pelham Aldrich’s last depbt of pro- 
visions, he and his crew having performed their im- 
portant work well and emduiously ; but I am sorry to 
add that he brought Dr. Colan two more invalids. The 
attack occurring on his outward journey, as it was of 
vital importance that be pushed on, Lieut. Giffard was 
necessarily obliged to leave them in a snow hut for 
five days, one man taking care of the other as best he 
could until the party returned. Lieut, Giffard acted with 
great judgmeiit/decision, and consideration on this oc- 
casion, and the two invalids recovered before the skip 
broke out of winter quarters. 

On June i Mr trawford Conybeare arrived with 
news from the Discovery up to May 22 LicuL Archer 
had completed his examination of the opening m the land 
west of Lady Franklin Sound, proving it to be a deep 
fiord terminating in mountainous land, with glacier- 
covered valleys in the interior. 

Lieut. Reginald B. Fulford, with the men returned 
from Lieut. Archei'a party, then transported two boats 
across Hall’s Basin to assist Lieut. Beaumont in his 
return later in the season. Capt. Stephenson, accom- 
panied by Mr. Henry C Hart, naturalist, overtook 
this party on the 12th at Polaris Bay. On the following 
day, the American flag being hoisted, a brass tablet pre- 
pared in England was erected at the foot of Capt, Hall's 
grave with due solemnity. It bore the following inscrip- 
tion . — 

'’Stored 

to the Memory of 
Captain C F Hall, 
of the U.S. Ship Dolnrts, 
who sacrificed bu Life 
in the advancement of Science, 
on the 8ih November, 1871. 

"Thii Tablet hu been erected by llie DritiBh Polar 
Kapedition of 1875, who, following in hib footsteps, 
have profited by his cKpenence " 

Dr Copplnger, when returning from assisting Lieuten- 
ant Beaumont, had visited Capt Hall’s Cairn at Cape 
Brevort. and the boat dep6t in Newman's Bay, and con- 
veyed the few articles of any value to the Discovery . The 
boat Itself, with the exception of one hole easily repair- 
able, was in a serviceable condition. Capt Stephenson 
returned to the Discovery on May 18, Icavmg Lieut 
Fulford and Dr, Copplnger on the Greenland shore to 
explore Fctcrmann Fiord Mr Crawford Conybeare having 
reported that the travelling along shore in Robeson 
Channel was fast becoming impracticable in consequence 
of the ice being in motion near the shore, his party were 
kept on board the Alert 

On the evening of June 8, Lieut A. A C. Parr arrived 
on board, moat unexpectedly, with the distressing intelli- 
gence that nearly the whole of the crew belonging 
to the northern division of sledges were attacked with 
scurvy, and in want of immediate assistance. Commander 
Markham, and the few men who were able to keep on 
theii feet, had succeeded in conveying the invdids to the 
neighbourhood of Cape Joseph Henry, thirty miles 
distant from the ship, but each day was rapidly adding to 
the intcniity of the disease, and, while lessening the 
poweifs of those still able to work, adding to the number 
of the sick, and consequently, alarmingly increasing 
the weight which had to be dragged on the sledges. 
Under these circumstances, Lieut. Parr, with his usual 
brave determination, and knowing exactly his own 
powers, nobly volunteered to bring me the news, and so 
obtain relief for his companions. Starling wiih only an 
alpenstock, and a small allowance of provisions, he 
conmleted his long solitary walk, over a very rough icy 
road, deeply covered with newly Ifallcn snow, within 
twenty-four hours. 

Arrangements were immediately nude to proceed to 
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Commander Markham’s asiiitance ; and with the help of 
the officerB, who at once all volunteered to drag the 
tledgei, 1 was able by midnight to proceed with two 
strong parties, Messrs. Egerton, Conybeare, Wootton, and 
White, the oAicers who could be best spared from the 
ship, taking their places at the drag ropes, Lieut. W. H. 
May and Dr. £, Moss pushing on ahead with the dog- 
sledge laden with appropriate medical stores. 

By making a forced march the two latter, with James 
Self, A.B , reached Commander Markham’s camp within 
fifty hours of the departure of Lieut. Parr, although j 
they were, 1 deeply regret to state, unfortunately too late 
to save the life of George Porter, Gunner RM.A,,who 
only a few hours previously had expired and been buried 
in the floe. Their arrival had a most exhilarating cflTect 
on the stricken party, who were gallantly continuing their 
journey as best they could. Early on the following day 
the relief party joined them, when the hope and trust 
which had never deserted these determined men was 

a uickened to the utmost, even the invalids losing the 
epression of spirits always induced by the insidious 
disease that had attacked them, and which in their case 
was much intensified by the recent loss of their comrade. 
Early on the morning of the 14th, owing to the skill and 
incessant attention of Dr. £ Moss and the assistance 
of the dog sledge conducted by Lieut May and James 
Self, A,B , who, with a most praiseworthy disregard of 
their own rest, were constantly on the move, Commander ' 
Markham and I had the satisfaction of reaching the ship 
without further loss of life ,* and alter a general expres- 
sion of thanksgiving to God for his watchful care over 
the lives of the survivors, of placing them under the 
skilful charge of Dr. T, Colan, Fleet-burgeon. 

Of the original seventeen members composing the 
party, only hve- the two officers and three of the men, 
John Radmore, chief carpenter's mate, Thomas Johffe, 
first- claSb petty oflRcer, and William Maskcll, A B — were 
able to diag the sledges alongside Thrte others, Edward 
Laurence, captain forecastle, George Winston, A B., 
and Daniel Harley, captain foretop, manfully kept on 
their feet to the last, submitting to extreme pain and 
fatigue rather than, by riding on the sledge, increase the 
weight their enfeebled companions had to drag, and 
wurejust able to walk on board the ship without asiiisc- 
ance The rcinainiTig eight, afier a long struggle, had 
been forced to succumb to ihc disease, and were earned 
on the sledges. Out of the whole number, the iwo orheers 
alone e^caped ihc attack of scurvy. A' ter a frw days’ 
rest and attention, John Radmore, chief carpenter’s mate, 
returned ro his duty, and three of the others were able lo 
attend on their sick comrades but Thomas Jolifre, who 
had most manfully resisted the dist^ase while actively 
employed, when his legs became cramped from resting on 
his return on buard, was one of the must lingennij cases. 
These men gradually recovered, and were all out of the 
sick list before the ship was free of the ice during the 
passage home 

In journeying lo the northward, the route, after leaving 
the coast, seldom lay over smooth ice , the somewhat 
level floes or Adds, although standing at a mean height of 
6 feet above the neighbouring ice, were small, usually less 
than a mile across. Their surfaces were thickly studded 
over with rounded blue-topped ice humps, of a mean 
height above the general level of from 10 to 20 feet, lying 
sometimes in ranges, but more frequently separated at a 
distance of from too to 200 yards apart, the depressions 
between bein? filled with snow deeply scored into ndees 
by the wind. Uie whole compositioa being well comparable 
to a suddenly frozen oceanic sea. Separating these floes, 
as it were, by a broadened-out hedge, lay a vast collection 
of dibns of the previous summers, broken up pack-ice, 
which had been re-fruztn during the wimer into one 
chaQtic rugged mass of angular blocks of vanoua heights 
up to 40 and 50 feet, and every possible shape, leaving 


little, if any, choice of a road over, through, or round 
about them, Amonp these was a continuous scriet of 
atcep- sided snow drifts sloping down from the highest 
altitude of the pressed-up ice until lost in the general level 
at a distance of about loo yards. The prevailing wind 
during the previous winter having been from the west- 
ward, and the sledges’ course being due north, these 
sastrugi,” instead of rendering the road smoother, as 
they frequently do in travelling along a coast line, when 
advantage can be taken of their long smooth tops, had to 
be encountered nearly at right angles. The whole formed 
the roughest line of way imaginable, without the slightest 
prospect of ever improving The journey was conse- 
quently an incessant battle to overcome ever recurring 
obstacles, each hard-won success stimulating them for the 
next struggle. A passage had always to be cut through 
the soueezed-up ice with pickaxes, an extra one being 
carried for the purpose, and an incline picked out of the 
erpendicular side of the high floes or roadway built up, 
efore the sledges, generally one at a time, could be 
brought on. Instead of advancing with a. steady walk, 
the usual means of progression, more than half of each 
day, was expended by the whole party facing the sledge 
and pulling it forward a few feet at a lime. Under these 
circumstances, the distance attained, short as it may be 
considered by some, was truly marvellous. 

The excellent conduct of the crews and the spirit dis- 
played by them, combined with the work perfornied, 
indicated in a sinking manner the sense of confidence in 
the leaders which they enjoyed, and points unmistakably 
to the watchful care taken of themselves and to the 
general good guidance of the party 

No two officers could have conducted this arduous 
journey with greater ability or courage than Commander 
Albert II. Markham and his very able second m com- 
mand, Lieut. A. C Chase Pair, and I trust that their 
Lordships will notice their services by some mark of 
approval The services ol Thomas Rawlings and Edward 
Laurence, ist dass petty officers, filling the highly im- 
portant positions of captains of the sledges, was beyond 
all praise In addition to their general cheerfulness and 
good humour, to their care and skill must be attributed 
the safe return of the sledges, on which the lives of the 
party depended, uninjured, and m as serviceable a state 
as when they left the ship, notwithstanding the heavy 
nature of the road, which on all former occasions not only 
repulsed ihe travellers altogether, but drove them back 
with broken-up equipment. To such men as these, and 
the sledge crews generally, it is difficult to And any reward 
which can in the least compensate them for the mannrr 
in which ihey have manfully met the extreme privations 
and continuous labour necessarily undergone. During 
this memorable journey to penetrate towards the north 
over the heavy Polar oceanic ice, without the assistance 
of continuous land along which to travel, in which has 
been displayed in its highest state the pluck and courageous 
determination of the British seaman to steadily persevere, 
dav after day, against apparently insurmountable diffi- 
culties, their spirits rising as the oppositions increased, 
Commander Markham and Lieut. Parr and their brave 
associates succeeded in advancing the National Flag to 
lat. 83° 20' 26'' N., leaving a distance of 400 miles still to 
be travelled over before the North Pole is reached, 

In ^ order to attain this position, although a direct dis- 
tance of only seventy- three miles from the ship was 
accomplished, the total distance travelled was 276 miles 
on the outward, and 245 miles on the homeward journey. 
Their severe labour and exertions which certainly can 
never be surpassed, coupled with tfae experience gained 
by Sir Edwa^ Parry in the summer of 1827, proves that 
a lengthened journey over the Polar pack ice with a sledge 
party provided with a navigable boat is, in con-cqucnce 
of the rou^h natuie of the road over which the party has 
to travel, impracticable at any season of the year j an4 
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further^ as the alcdges were neceisarily advanced each 
■tage singly, we are enabled to estimate the exact rate of 
progression which may be expected should anyone con- 
sider it desirable to push forward with light sledges with- 
out any additional means of returning later in the season 
in the event of the ice breaking up in his rear The 
maximum rate of advance in this way was at the rate of 
22 miles a day, the mean being at the rate of 1 1 miles a 
day. 

It may be necessary here to state that the much to be 
deplored outbreak of scurvy, which certainly shortened 
the journey to the extent of some ten or twenty miles^ in 
no way affects the conclusions to be derived from it. 
When the first two men who were attacked complained 
of sore legs, the disorder so commonly experienced by 
travellers in all countries, and particularly those employed 
to drag Arctic sledges, the loss of their services at the 
drag ropes was fully balanced by one of the two boats 
being left behind, thus, the daily distance accomplished 
during the first twenly-hve days of the outward journey 
was not materially altered, and it was only during the 
latter fourteen davs, that owing to the gradual break- 
down of three more of the crew, the rate of advance was 
necessarily much retarded. The previous rate, however, 
had been so slow that the party gallantly continued iheir 
advance to the utmost limit of their provisions, conRdent 
that with the help of the manual labour of the oftictrs, 
who from the first took their places at the drag ropes and 
pickaxes nnd worked as hard as the men, they could 
readily return to the land along the road on which they 
had expended so much labour in somewhat levelling 
during their outward journey 

The scurvy by this time having with very few excep> 
tions, attacked the whole ship's company, I was somewhat 
anxious concerning the health of Lieut. Aldrich’s men 
reluming from their western journey ; particularly when 
I observed that the cairn erected over his dep6t of pro- 
visions, thirty miles to the north-west, remained untouched 
on the day appointed for his arrival there , accordingly 1 
sent Lieut. May with the dog sledge, and three strong 
men to meet him On June 20 the two parties joined 
company at the depot and signalled their arrival to the 
ship Lieut Aldrich had crossed the land only just in time, 
for on the followini^ day a gale of wind from the south- 
ward commenced bringing warmer weather, and the thaw 
set m with such rapidity uiat the snow valleys on the land 
were rendered impassable for sledges for the remainder of 
the season. Lieut. May met the party on the very last 
day, when most of them were able to travel, having suc- 
ceeded in reaching, after a very severe journey most 
courageously borne, the same position to which Com- 
mander Markham's party had returned without assist- 
ance ; but there the same blight that attacked the 
northern party, and against which the western division 
had long been struggling, gamed on them so quickly that, 
with the exception of Lieut. Aldrich and Adam Ayles 
(P. O,, 2nd class), the whole crew were placed hors de 
combatj James Doidge (ist class P.O ) and David Mitchell 
(A.B.) still gallantly struggling along by the side of the 
sledge, the other four invalids, having held out until the last 
moment, were obliged to be catried, Under these circum- 
stances the arrival of Lieut May with relief was most 
providential. With ihcir assistance Lieut Aldrich suc- 
ceeded in reaching the AUri on the morning of the 26th, 
when, afler again publicly returning thanks to Almighty 
God for his watchful care over the lives of the party, they 
TBPTi. iiii«4ii|- Dr, CoUn's charge, the officer being 

the only one not attacked by scurvy. 

Notwithstanding a bad start, owing to the necessity of 
crossing the land with heavily laden sledges, Licut | 
yUdrich with great eneiigy succeeded in exploring the ( 
coastline to the westward for a distance of 220 miles 
from the position of the Alert. Trending first to the 
nonh-westward for ninety miles to Cape Columbia, the 


extreme northern cape in lat. 83" f N., and long. 70* 30' 
W., the coast extends to the west for sixty miles to long, 
79^ o' W. and then gradually trends round to the south- 
ward to lat 82“ 16' N. and long 85® 33' W , the extreme 
position attained. No land or appearance of land was 
seen at any time to the northward or westward, and owing 
to the continued heavy nature of the ice, I conclude that 
no land can possibly exist within an attainable distance 
from this coast Although most of the party suffered 
more or less during the outward journey, the attack was 
supposed CO be merely transient, and it was not until they 
were returning home when the scorbutic symptoms of 
sore gums first made their appearance, that the real 
nature of the disease was in the least suspected To 
these men equal praise is due as to their comrades em- 
ployed in the northern division for the endurance and 
intrepidity with which each individual performed his 
re^eciive duty. Crippled nearly as badly, they if possible 
suffered more severely , for being so distant from relief 
none could be carried without imperilling alt, and each 
was obliged to remain toiling at the drag ropes making 
forced marches 

It IS to Licut. Aldrich’s judicious care and energy during 
the long and anxious homeward march, seconded by the 
spirited example of Joseph Good, acting chief boatswain's 
mate, captain of the sledge, himself one of the most en- 
feebled of the party, that they owe their lives. Lieut. 
Aldrich's services on this, as on all other occasions during 
the three years he has been under my command, calls for 
my unqualified admiration ; he is a talented and 2ealoui 
officer, and m every way deserving of their Lordships' 
consideration. 

Again, Sir, I have to bring to your notice the valuable 
services of Lieut. May and James Self, A B. , the thaw 
having set in, it was principally due to their incessant 
labour that the party arrived on board before the rapidly 
advancing disease had further developed itself. 

With regard to the outbreak of scurvy, which attacked 
the crew of the Discovery as well as ourselves, when the 
sledge crews started early in Apnl, a finer body of men 
in apparently perfect health it would have been difficult 
to pick anywhere, and 1 trusted that, owing to the excel- 
lent condition of our provisions, we were secure from any 
attack, but I must now conclude that disease was even 
then lurking among us, and that the heavy labour of 
sledge traveling intensified and brought it out, as has 
been the case in nearly all former journeys when the tra- 
vellers have been unable to procure large supplies of 
game, and were unprovided with lime juice. It attacked 
first the weakly men, afterwards the strong men who 
were predisposed for it, and most severely of all those 
who were employed on the longest and most trying 
journeys. Had there been no sledging work I believe 
that the disease would not have beirayed its presence 
amongst us, and had the officers been called upon from 
the first to perform as severe daily labour as their men I 
think that they would have been equally attacked. 

On July 9, fifteen days after the retain of the last sledge 
party, thirty-six of the crew of the ship had been, and 
twenty-four were, under treatment for scurvy. 'J'his large 
number of patients, most of them requiring coiniktant and 
special attention, necessarily taxed to the utmost the ser- 
vices of Dr Thomas Colan, Fleet Surgeon, and his able 
second, Dr. Ed. Moss, Surgeon Nothing could exceed 
their indefatigable patience and care. The deprivation 
of necessary rest and exercise cheerfully submitted to by 
Dr. Colan^ upon whom the chief responsibility fell, con- 
siderably impaired his own health, Allowing as it did so 
closely on his long anxious watch by the bedside of Neil 

i Petersen. 

I In order Co preserve the continuity of the narrative, I 
will here report the result of Lieut Beaumont's explora- 
tion on the Greenland coast, but which I only learnt some 
time afterwardf. 



4 * 


NATURE 


[Nov. 9 , 1876 


On August 6, while the AUrt was impruoned by the 
ice twenty miles north of Discovery Harbour, during her 
passage down Robeson Channel, Lieut. Rawson anof two 
men arrived with letters from Capt. Stephenson contain- 
ing the distressing intelligence that scurvy had attacked 
the Greenland Division of sledges with as much severity 
as it had visited the travellers from the Alert ^ and that 
LicuL Beaumont was then at Polaris Bay recruiting his 
men. I must refer you. Sir, to Capt Stephenson's Letters 
and to Lieut. Lewis A. Beaumont's report for a full detail 
of the proceeding of this parly, but I may here mention 
the chief points 1 have already reported their move- 
ments up to May 5, when Dr CoppingerT left them ; 
Lieut Beaumont with two sledge crews journeying to the 
north-eastward along the north coast of Greenland, all 
apparently in good health. A very few days after, James 
J. Hand, AB , who had passed the winter on board of 
the Alert, showed symptoms of scurvy As soon as the 
nature of the disease was decided, Lieut. Beaumont de- 
termined to send Lieut Rawson with three men and the 
invalid back to Polaris Ray, and to continue the explora- 
tion with reduced numbers Lieut Wyatt Rawson parted 
company on his return on May 1 1 ; but owing to two 
more of his crew breaking down, leaving only himself 
and one man strong enough to drag the sledge on which 
lay the principal sufferer, and to look after the other two, 
he only succeeded in reaching the dep6L on June 3, 
James J Hand unhappily dying from the extreme fatigue 
a few hours after the arrival of the party at Polaris Bay 
Out of the other men forming the sledge crew, who had 
all passed the winter on board the Alert, only one of 
them — Elijah Ra>ner, Gunner, KM A — escaped the in- 
sidious disease , George Bryant, 1st class petty officer 
and captain of the sledge, and Michael Regan, A.B. 
were both attacked, the former, although in a very bad 
state, manfully refused to the last to be carried on the 
sledge, knowing that his extra weight would endanger the 
lives of all. 

I cannot praise Lieut Kawson's conduct on this occa- 
sion too highly , It IS entirely due to his genial but firm 
command of his party, inspiriting as he did his crippled 
band, who relied with the utmost confidence on him, that 
they succeeded in reaching ihe depdt. Ilis return being 
totally unexpected, no relief was thought of, nor, indeed, 
were there any men to send On June 7 Lieut Fulford 
and Dr Coppmger, with Hans and the dog-sledgc, re- 
turned to Polaris Jiiiy depot from the exploration of 
Fetermann Fiord ; and, with the help of some fresh seal 
meat and the profcsbional skill and care of Dr, Cop- 
pinger, the malady was checked and the sick men gradu- 
ally regained strength 

Lieut. BeauQiont, continuing his journey on May 21, 
succeeded ilf reaching lat 82" 18' N, long. 50“ 40' W., 
discovered land, apparently an island, but, owing to the 
nature of -llie ice, probably a continualiun of the Green- 
land coast, extending to lat, 82*^ 54' N , long. 48° 33' W. 
By this time two more of the crew showed symptoms of 
scurvy, and soon after tl^e return journey was commenced 
the whole party were •mcked, until at last Lieut, Ueau- 
mont, Alexander Gray, si^rgea nt- quartermaster captain of 
the sled^, and Fr.ink Jones, stoker, were alone able to 
drag, the other four men having to be carried forward on 
the sledge in detachments, which necessitated always 
double and most frequently treble journeys over the 
rough and disheartening icy road , nevertheless, the gal- 
lant hand struggled manfully onwards, thankful if they 
made ene mile a day, but never losing heart ; but Lieut. 
Beaumont's anxiety being iniencc lest relief should ariive 
too (ate to save the lives of the worst cases. Not airiving 
at ¥6lax\A Bay on the day expected, Lieut. Wyatt Raw- 
son hnd Dr. Richard W. Coppmger, with Hans and the 
dog-iledge, started on June 22 to look lor them, the two 
p^tks providentially meeting in Newman's Bay, twenty 
miles from the depdt. The following day Frank Jones 
being unable to drag any longer, walk^ ; leaving liie 


three officers and Alexander Gray to drag the four in- 
valids, the dogs carrying on the provisions and equipage. 
On the 27th Alexander Gray was obliged to give in, and 
the officers had to drag the sledge by themselves, Gray 
and Jones hobbling along as best they could. On the 
aSih, being within a day's march of the depdt with the 
dogs, the two worst cases were sent on in charge of Dr. 
Coppmger, and arrived at the end of the march, but 1 
regret to state that Charles W, Paul, AB, who joined 
the expedition from the Valorous at Disco, at the last 
moment, died shortly after their arrival. The remainder 
of the party, helped by Hans and the dogs, arrived at the 
depdt on July i,and it being impossible to cross the strait 
and return to the Discovery before the inval ds were re- 
cruited, at once settled themselves down for a month’s 
stay, those able to get about shooting game for the suf- 
ferers with such success that they obtained a daily rz^tion 
of fresh meat. It was entirely due, under Providence, to 
the timely assistance dispatched by Lieut Rawhon, who, 
as .senior officer at Polaris Bay, when there not time 
to cross Hairs Basm and inform Capt, S'cphenson of his 
apprehensions, acted promptly on his own authority and 
went to the relief of Lieut. Beaumont's party, that more 
casualties did not occur 

After such details iL is scarcely necessary for me to 
allude to the services of Lieut Beaumont. The command 
of the Greenland sledges, entailing as it did the crossing 
and recrossing of Robeson Channel — which in 1873 re- 
mained in motion all the season — required even greater 
care and judgment than is always necessary in the leader 
of an Arctic sledge party My confidence in Lieut Beau- 
mont, as expressed in my original orders to him, was 
fully borne out by hts caTeful conduct of the party 
throughout this trying and most harassing match. He 
IS a most judicious, determined, and intelligent leader, 
and as such 1 bring his services to the noUc; of their 
Lordships 

Capt. Stephenson by personal inspection having satis- 
fied himself that the resources of the Polaris depot wci ^ 
sufficient and appropriate for the subsistence of the men 
detached to the Greenland shore, although naturally 
anxious .it their non- arrival onboard the DtSLOvety, was 
not alarmed for then safety. On July 12 Lieut Fulford, 
wuh two men and the dug-s'edge, were dispatched across 
Hall's Basm to Discovery Bay, and arrived there on the 
third day, having found the ice in motion oa the west side 
of the channel, and experiencing much difficulty in eficct- 
mg .1 landing. On the receipt of the news Caoi. Stephen- 
son instantly started wuh a relief party, c.irrjing medical 
comfoits, and arrived at Polaris Bay oa the 19th. On 
the following day the ice was in motion on both sides of 
the channel On the 29th Capt. StephcMihon, with Lieut. 
Rawson, Hans, and four able men, with two invalids who 
could walk, started with the dingy for Discovery Bay, 
and after a very wet journey they landed on the west 
shore on August 2, Lieut. Beaumont and Dr. Coppmger, 
with hve strong men, being left for a few days lunger in 
order to give the other two invalids further time to recruit, 
The whole party uitimati.ly re-ciosscd the Strait, and 
arrived at Discovery Bay on August 14, having been 
absent from their ship 120 days, several of the party who 
had wintered on board of the Alert having been absent 
since August 26 the previous year. 

Great praise is due to Dr. Richard W. Coppingcr for 
his skilful treatment of the disease ; living as ne and the 
party did for from six to eight weeks m tents on an Arctic 
shoie without extra reiaources or medicine", except at the 
last, It 15 much to his credit that on their arrival on 
board the Discovery all the patients were .ibic to perform 
Iheir ship dunes. All speak m the highest terms of Hans 
the Esquimaux, who was untinng in his cxenioDS with 
the dog-ilcdge, and in procuring game—it was owing to 
his patient skill in shooting seal that Dr. Coppmger was 
able to regulate the diet somewhat to his sitislaction, 
Lieut Reginald B. Fulford, and Dr. Richaid W. Cop- 
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pinger cleared up all doubt about the nature of Peter- 
maon Fiord, having reached at a distance of nineteen 
miles from the entrance, the precipitous cliff of a glacier 
which stretched across the Fiord 

On considering the result of the spring sledging opera- 
tions, I concluded that, owing to the absence of land 
trending to the northward and the Polar pack not being 
navigate, no ship could be carried north on either side 
of Smith’s Sound beyond the position we had already 
attained ; and also that from any mainiainablc position 
in Smith's Sound it was impossible to advance nearer the 
ole by sledges. The only object, therefore, to be gained 
y the Expedition remaining in the vicinity for another 
season, would be to extend the exploration of the shores 
of Grant Land to the south-westward, and Greenland to 
the noith-east or eastward, but as with the whole resources 
of the expedition 1 could not hope to advance more than 
about fifty miles beyond the positions already attained on 
those coasts, and moreover, although the crew were 
r:pidly recovering from the disease which had attacked 
them, they would certainly he unfit for employment on 
extended sledge parties next year, 1 decided that the 
Expcdilion should return to England as soon as the ice 
broke up and released the ship. It was with the very 
greatest regret 1 felt it my duty to give up the very inler- 
esling further examination of the northern coast of Green- 
land, s 

Although pooli^r water formed along the tidal crack 
in the ice early th June, the thaw did not regularly set in 
before the last week of the month. On July i water in 
ihe ravines commenced to run, after that date the thaw 
was very rapid both on shore and on the ice, but no 
decided motion took place before ihcftloth On the 23rd, 
with a strong south-west wind, the pack was driven a mile 
away from the shore, but, as in the autumn, no navigable 
channel made to seaward or along the land to the west- 
ward of Cape Sheridan. On the 26th a iccord was left in 
a caim erected on shore detailing the work performed by 
the expedition, and>6f my intention to proceed to the 
southward. On the 31st, after considerable labour to 
clear away a passage through the barrier of floe-bergs 
which had so well protected us during the winter, we suc- 
ceeded during a strong south west wind, which drove the 

S ack out to sea, in rounding Cape Kawson and entering 
lobeson Channel on our return voyage. After a ten 
miles run along shore, through a fiirly open channel 
between the pack and the cliffy ice foot bordering the 
coast, we were stopped by a heavy floe one-and-a-balf 
miles in diameter nipping against the land four miles 
notth of Cape Union, and there being no other protection 
attainable, the ship was secured in a small indentation 
among a group of grounded floe- bergs lining the shore off 
a shallow part of the coast. The ice in the oiling dnlitd 
north and south with the tides in a nearly compact mass, 
that near the shore alone being loose, but in no way navi- 
gable. 

Early in the morning of August i, the heavy floe which 
had stopped us the previous day commenced to move, and 
was soon travelling to the northward with the whole 
strength of the iide at the rate of one-and-a-balf miles an 
hour, scraping along the ice foot as it advanced towards 
the ship in a rather alarming manner. Steam being for- 
tunately ready we cast off, and succeeded in passing 
betwogj^t and the shore, as after a severe wrench against 
a proJIillDg point close ahead of us, a channel was opened 
te Its rebound, as it coach-wheeled round the north point 
of the floe, turned in towards the land close to the 
position which wc had vacated a few moments before 
The difference between an ordinary floe and Polar Sea 
ice was here exemplifled completely ; the former com- 
posed of ice about 6 feet In thicknc'iJi, on meeting with an 
obstruction is torn in pieces .*is ic presses past it, the 
latter being some floor ico feet thick, quietly lifts any 
impediment away ou^ tl its course, and takes no further 


notice of it. Such was the case on this occcasion : the 
Polar floe, which we onlv escaped by a few yards, on 
nipping against the heavy breastwork of isolated floe-bergs 
lining the coast, tome of them 40 feet high and many 
thousand tons in weight, which had lately formed our 
protection from the smaller ice pieces, tilted them over 
one after another, and forced them higher up the land- 
slope, like a giant at play, without receiving the slightest 
harm itself, not a piece breaking away. It was most pro- 
vidential, that by its twisting round the enabled 

to escape out of the trap in which she was inclosed. 

Steering onward, so close to the shore ice- cliff— from 
20 to 40 feet high, and having ten to twenty fathoms water 
alongside it — that the quarter-boats touched on several 
occasions, we reached within two miles of Cape Union, 
but in consequence of the pack remaining close in at the 
cape, both during the flood and ebb tides, Llie ship was 
again brought to a stop. Fortunately we were able to 
secure her abreast of a large water-course, the stream of 
which had been powerful enough to undermine the ice- 
ciiff to such an extent as to allow flfty yards of it to break 
away and float off to sea , this left just sufficient space in 
which to secure the ship alongside the beach in such a 
manner that in the event of a nip taking place she would 
merely be forced on the shore before the floe itself 
grounded. Here we were delayed for twenty-four hours 
with the boats from the exposed side lowered down and 
moored in- shore for safety. 

At half flood, the south-running tide, a narrow lead of 
water formed round the cape ; steam was got up imme- 
diately, but owing tot delay in shipping the rudder con- 
sequent on the tide running towards the bow carrying it 
under the ship's bottom, the ice closed in again before I 
could get round ; it also cut us off from our /nendlv little 
haven, and I was therefore obliged to secure the ship during 
the north-running tide in a slight indentation in the high 
cliffy ice-foot. Fortunately being within half-a-mile of 
Cape Union, the run of the ice, as it passed to the north- 
ward round the Cape, kept at about twenty yards from 
the land until after it had passed our position only the 
lighter ice pieces scripmg their way along the ship's side. 

As wc would b# exposed to the whole pressure of the 
ice duiing the SDoth-going tide, at 4 pm, low water, it 
being calm and no prospect of a westerly wind to open a 
navigable passage, I cast off and bored a short distance 
into the pack with the pui pose of allowing the ship to 
drift round th*; Cape with the flood or south-going tide. 
The ice carried her with it about a quarter of a mile 
distant from the land, with no navigable water in sight, 
the whole pack moving steadily together without nipping 
to any great extent. As we passed we noticed that the 
front of the ice-foot was perfectly smooth, and would 
afford no protection whatever if we were obliged to leave 
the pack. As the tide slackened we succeeded with great 
trouble in steaming out of the pack just as the ice com- 
menced to set to the northward with CTcac rapidity. As 
It remained slack for some twenty yards from the beach, 
we were able to proceed slowly to the southward, close to 
the ice-foot ; the midship boats being turned in-board, 
but the quarter- boats which could not be protected, being 
in constant peril of a squeeze. The water channel 
widened considerably as we approached Lincoln Bay, 
and we crossed it without any trouble, and arrived with- 
in five miles of Cape Beechey before the tide turned, to 
run south again, when 1 secured the ship alongside a 
heavy polar floe- piece, with the hope of again drifting 
south ; but finding that the lighter pieces of ice were 
drifting faster and gradually inclosing us, I was obliged 
to cast off, and with much trouble succeeded in reaching 
the north side of Cape Beechey, before the north running 
tide made at noon, August 3. After two hours waiting, 
there being plenty of water space Co the northward, a 
channel opened and allowed us to get round the Cape. 
Here the cliffy ice-foot comes to an end with the precipl- 



44 


NATURE 


toui land. South of the Cape the land ilopea down to 
the ihore line, and is fronted by a breait-work of broken 
off floe^bern aimilar, but loinewhat iinaUer, than those 
lining the inore of the Polar Sea ; amon^ these the ahip 
was secured in three fathoms water wtthin twenty yards 
of the shore, a mile south of the Cap^ and considering 
our much more exposed position during the winter, I 
thought the ship secure 

During August 4 the weather was overcast with snow 
squalls from the south-west, with a low barometer but not 
much wind. As the ice had closed in and locked the 
ship up completely, the sportsmen visited the lakes where 
three musk-oxen had been shot the previous summer. A 
number of gceie were found all unable to fly , the old ones 
moulting were nearly featherless, and the young ones not 
yet having grown theirs ; consequently flfty-seven were 
captured, a very welcome supply for the invalids, of whom 
we bad ten still remaining. The ice remaining close, and 
being only twenty miles from the Discovery^ Mr, Egerton, 
with a seaman for a companion, was sent to her on 
August 5 with orders for heq^ to prepare for sea. They 
bad a rough and troublesome walk over the hills, but 
arrived the same evening. 

During our detention in this position, the pack in the 
offing drifted up and down the strait with the tide, the 
wind having the effect of increasing the speed of the 
current, and the duration of its flow both towards the 
north and the south Although the ice generally was of a 
considerably lighter character than that in the Polar Sea, 
or at the northern entrance of Robeson Channel, a number 
of heavy Polar floes passed us, dnvu to the southward by 
the northerly wind, and set into lAdy Franklin Sound 
and Archer Fiord rather than down Kennedy Channel. 
In fact, that Sound may be considered as a pocket 
receiving all the heavy ice driven south through Robeson 
Channel, and retaining it until the prevailing westerly 
winds carry it to to the northward again, and clear out 
the Sound ready to be re-fliled when the north wind 
returns It is only dunng seasons when northerly winds 
rcvail considerdbly over the westerly ones, that the 
eayv Polar ice is earned south in large quantities into 
SmitL's Sound and Baffin's Bay. 

On August 6 the wind increased clQpderably from the 
north until it blew a gale. During the height of the flood 
or Boutb-going tide a succession of heavy floe pieces 
passed ui drifnng down the strait, toying with our barrier 
of outlying protections, and turning one large one com- 
pletely topsy-turvy. It was firmly aground in twelve 
fathoms water on an off-lyme shoal some 200 yards from 
the mam line of the floe-bergs, and on this and the 
previous days had been of great service in keeping the 
line of the drifting pack at a safe distance from us ; but 
on this occasion ihe point of a large floe which was drift- 
ing south close in shore brought the weight of the whole 
ack on the doomed mass. As it received the pressure the 
oe-berg was reared up in the air to its full height of at 
least 60 feet above water, and turning a complete somer- 
sault, fell over on its back with a tremendous splash, 
breaking into a number of pieces with a great commotion 
and raising a wave sufficiently to roll the ship consider- 
ably. Our protecting floe-berg earned away, the ice 
moved in, forcing the lighter floe-bergs one after the 
other, as they became exposed farther in-shore, and at 
last nipped the ship slightly. This evening Lieut. Rawson 
and two seamen arrived from the Discovery with news of 
the Greenland division of sledges. On the morning of 
August 7 1 with the wind blowing slightly off the land, the 
ice eased off shore, and cleared the nip round the ship, 
but did not allow me to move to a more sheltered posi- 
tion. In the afternoon, a temporary opening occurring, 
steaxijl was raised and the rudder sbippra, but owing to 
some of thf ropes CouUng, the latter was not ready before 
the ice closed in and imprisoned us again. During the 
night the wind increased considerably, and with the south 
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running tide the ice was being carried past us at the rate 
of two miles an hour. Owing to aeyera) keavy pieces 
grpunding outside our line of Darner ice, the inner edge 
of the pack was guided more towards our position, and at 
last two heavy pieces wedged themselves against the shlpi 
the inner one grounding alongside the ship after forcing 
her very close to the shore, and nipping her to such an 
extent that the ship was raised bodily 3 fe:t. As the tide 
rose the lighter ice in-shore gradually forced its way under 
the ship’s bottom an 1 relieved the pressure somewhat ; so 
that after four hours she was only raised about 6 inches 
above her usual draught of water. 

As there was now no hope of releasing the ship, except 
by cutting down the heavy piece of ice which was aground 
outside us, all hands were set to work with pickaxes to 
lighten It. On August lo, after three days' work, the ice 
having been sufficiently reduced, floated at the top of high 
water, and released the ship , the main pick moving off 
shore at the same time, we advanced flve miles, and on 
the following day, after much trouble, succeeded in join- 
ing company with the Discovery, Sending all my sick 
men to the Discovery ^ the Alert was secured at the en- 
trance of the harbour ready to start for Polans Bay to 
relieve Lieut^'Beaumont immediately the ice permitted me 
to cross ; but his arrival on August 14, as before stated, 
fortunately rendered this passage unnecessary. The Dis- 
covery having embarked her coals and provisions, both 
ships WM now icady to continue their vilyage to (he 
southward but although waicr was observed la Kennedy 
Channel, the whole of Lady Franklin Sound remained 
filled with the ice brought to the southward by the late 
northerly gale, Wh^le wailing, ready to start, each of the 
ships tailed on slw^e at nearly low water, but floated 
again wuhout damage. 

We were delayed here with calm weather and con- 
sequent little motion m the ice until August 20, when, 
a chance offering, we pushed our way through the 
pack, which, gradually opening as we advanced, led 
us into comparatively open wat^ off Cape Lieber, 
wher^ a strong south-westerly wind had been blow- 
ing for several days but had not been able to force 
Its way across the ice in Hall's Basui. As we neared 
Cape Lawrence, the icc, which had been getting closer as 
we advanced south, became so close that we must cither 
return north, run into the pack, or secure the ships to 
some of the grounded floe-bergs or icebergs. 1 chose the 
latter, and entsnng the bay immediately south of the 
cape, we followed the coast until we found ourselves in a 
large inner basin perfectly land-locked, and 1 made the 
ships fast with perfect confldence, although with the spring 
flood-tide the ice was floating sluggishly in and gradually 
tilling up the bay. It happened, unfortunately, thtt at 
the very top of high-water a rather insigniflcant-looking 
piece of icc pressed against the ship, when the floe- berg 
in-shore of us, and against which the ship was resting, 
having floated with the spring tide, allowed usclf to be 
pressed in-shore, and suddenly we found the ship aground 
forward with deep water under the stern. Before any means 
could1)c taken to release her from this position the tide 
had fallen 14 feet at low water, leaving the fore foot and 
keel bare as far aft as the fore channels, the ship lying 
over on her bilge at an angle of twenty-two degrees. As 
the tide rose, the ship was lightened, the cables hauled 
aft, and the anchors lowered on to suitable piecej of ice. 
One of these was then hauled astern to a prop^O^sltion, 
when by blowing up the ice the anchor was laio^ut wi^ 
great ease. At high water the ship was hauled off wiW- 
out having received any injury. On August 22 a south- 
west wind opened a passage )again, of which immediate 
advantage was taken, and we proceeded to the Southward 
as far as Cape Collinson with only the ordinary troubles 
in icc navigation, during thick snow-storms, misty weather, 
and strong head winds. Off the cape^ owing to the Aierl 
bong obliged to back astern lo escape a nip, the two 
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■hips fouled for a fcvr momeats, and the Discovery lost a 
boat'i davir, but by smart and skilful management saved 
the boat. 1 may hcFe add that such has been the skill 
displayed by the officers of the watches of the Alert and 
Discovery^ although the two ships have frequently been 
neceasonly within touching distance of each other, and of 
the ice-clifTa and bergs, this is the only accident of conse- 
quence which occurred during the voyage. The ice 
closing in ahead the two ships were made fast inside 
some grounded icebergs in Joiner Bay, one mile north of 
Cape McClmtock. 

In Rawlings Bay, south of Cape Lawrence, icebergs 
are found for the first tune on coming from the northward 
All to the northward may be consideied as floe-bergs 
Few even of the initiated can distinguish one from the 
other, BO like arc they ; and certainly any stranger would 
be deceived, the floe-bergs being frequently larger than 
the icebergs. The ice foot 19 also totally different, being 
formed by the pressure of lighter ice, it does not project 
into such deep water , consequently, whereas wc could 
secure the ship alongside the icr-foot in Robeson Channtl 
with confidence of her not grounding, in Kennedy Channel 
and all parts to the South of it there is only one bihom 
water alongside the icy cliff at low water 

Starting again in the evening, as an increasing south- 
west wind gradually opened the ice to the southward, we 
crossed Scoresby Day, which, extending from fifteen to 
twenty miles in a south-west direction, was perfectly clear 
of ice, the fresh breeze blowing down it raising a sea 
which caused the ships to pitch slightly, and matenally 
stopped their speed through the water. Approaching 
Cape Frarer, the wind was blowing a whole gale, and 1 
was forced to expend much roal m reaching Maury Bay 
immediately north of it, and in which the two ships were 
anchored among a lot of grounded ice, but the squalls off 
the land rendered it anything but a safe or comfortable 
position. We were delaved three days rounding Cape 
Frazer and Cape Hayes, the turning point of the channel, 
and consequently a troublesome piece of navigation. On 
the 25th, alter twice being driven back into Maui y Bay, 
we succeeded in securing the ships inside some grounded 
icebergs near Cape Louis Napoleon, the same In all pro- 
bability that sheltered us when bound to the northward 
the previous spring. 

Much has been said concerning the expected difficulty 
of passing Cape Frazer, on account of the two flood tides, 
one coming south from the Polar Sea, and the other 
north from the Atlantic, being supposed to meet there, 
and by so doing coUcct a quantity of ice in the neigh- 
bourhood Were ice navigation dependent on tidal cur- 
rents alone, then at the position of slack water, where 
there is a minimum ebb and flow, a vast quanUtv of ice 
might be collected by the two flood tides, but on tne other 
hand there would be an^qual chance of the two tides 
carrying it away in opposite directions , however, as wind 
is of far greii||r ^portance than tidal movement, the 
case need not Nl considered. The two tides do meet at 
Cape Frazer, the actual position varying a few miles nonh 
or south according to tne prevailing wind, and also the 
ice is ccrtainljr accumulated immediately about and south 
of the cape in great abundance. But this is owing to 
the ending of Kennedy Channel, and the strait widening 
considerably at that place into Smith's Sound proper. 
While many causes tend to keep narrow channels clear, 
enlarged seas with narrow outlets are naturally encum- 
bejnd with ice 

] found no greater danger or trouble In passing Cnpe 
Fraicr than in navigating elsewhere, except from what is 
caused by that cape being the turning point of the coast 
line, where no one wind blowing up or down the strait is 
able to clear away the ice on the north and south sides of 
the cape at the same time Struggling slowly and patiently 
uoDg, gaining ^bout one mile a day by moving forward 
urom the protection of one /tranded iceberg to that of 


another, as slight movements in the ice during the calm 
weather allowed, and dhhough obliged to enter the pack 
occasionally, always keeping as near the shore as prudent, 
we rounded Cape Louis Napoleon, and on tne 29th 
arrived at Prince Imperial Island, in Dobbin Bay, every- 
one heartily thankful to be out of the pack, clear of the 
straggling icebergs, and for the ships to be secured to 
fixed ice once more 

During the previous week we had experienced much 
misty weather with a ht^avy fall of snow, measuring 
five inchc*?, whu h changed the who’e aspect of the 
land by rcclothing the richly-tinted stratified mountains 
with their winter garb, from which they had only bei n 
free for a short seven weeks , afterwards the &now only 
melted slightly in the low-lying valleys A northerly wind 
now set in, not strong enough to effect the movements of 
the ice materially, but suffi::ient1y so to clear the atmo- 
sphere and lower the temperature considerably below 
freezing-point , after this date the young ^evice formed 
continually d ly and ni^ht As the mist clcMred aw.ay it 
disclosed a fine panorama of lo^'ty snow-clad mountains 
with glarier-filh'd valleys inlei vtning , one large one ex- 
tending 10 the shore discharges numerous icebergs into 
Dobbin Bay. This, the largest discharging glacier on the 
west shore of Smith Sound, was named alter the Empress 
Eugenie, who, besides taking a personal interest in the 
expedition by her thoughtful present of a number of 
homely but most useful articles, added considerably to 
the comfort and amusement of each individual 

On September 1 wc crossed Dobbin Bay and succeeded 
in securing the ships to an iceberg .iground only a quarter 
of a mile from the dep6t of provisions left by us the pre- 
vious spring n few miles north of Cape Hawkcb, bul^spch 
was the thickness of the newly- formed ice that boal^ork 
was nearly out of the question , by working in the dVacks 
opened by the ebb tide some of the provisions Avere em- 
barked, but there is still a boat and a large quantity of 
biscuit left on shore there The same reason prevented 
my landing on Washington Irving Island and visaing 
our own cann until the ihird day, when the spring tide 
having opened a water passage 1 found that our notice 
had not been visited since we left it. Ihc two old cairns 
erected by former travellers were again visited , the lichens 
which had spread from stone to stone proving that they 
arc undoubtedly of very ancient dale. They were pio- 
bably erected to mark the farthest north point reached by 
one cf our enterprising and gallant predecessors who 
never relumed home. 

On September 3 a lane of water opening along shore 
to the westward of Cape Hawks, every exertion was made 
to reach it, but owing to the newly made ice, which by 
cementing together a number of loose pieces of old ice 
formed a barrier between us and the water, we only suc- 
ceeded, after long perseverance, in ramming our way 
through It at a large expenditure of coal. After rounding 
the Cape, the pack by dnfting away from the land had 
left unfrozen water and numerous detached small floes, 
which forced us to make a very serpeniine course, and 
occasionally to pass withm thirty yards of the low ice- 
foot on the shore, foriunaicly always finding deep water. 
The outer pack, consisting of heavy ice, was closely 
cemented together by this year's frost ; it contained fewer 
icebergs than wc observed last year. 

Wc succeeded in reaching Allman Day, half-way be- 
tween Cape Hawks and Franklin Pierce Bay, but here 
the water coded, and the new ice was so strong that I 
thought It better to wait for the chance of an opening 
instead of forcing our way through it with full steam. 
On the following day, no sign of an opening occumog, 
and wishing 10 get to a more sheltered position on 
the western side of the bay, the Discovery being 
better adapted for the work than the Alert^ led the 
way under full steam forcing a canal through the 
ice, which was i to 3 inches thick, She was several 
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tfmei completely itopped, until with all handi ninnins 
from aide to aide on tne upper deck and rolling the ihip^ 
cleared herself and obtained headway anin. At the 
head of Allman Bay we found a long valley leading <town 
from the lofty hills far back in Ae interior filled with a 

E 'gantic glacier, probably eirtending eastward nearly to 
obbin Bay. It was named after Mr. Evans, the Pre- 
sident of the Geological Society. In the Bay the 
temperature of the surface water was 32°, whereas since 
the frost bad set in we had not met with any above 30. 
On testing it was found to be nearly fresh, which fully 
accounted for the increased thickness of the newly formed 
ice. We afterwards found the same phenomenon in the 
neighbourhood of each glacier stream that we pasted, 
proving that the water under the glaciers being cut off from 
the increasing cold remains unfrozen, and running after the 
te^eraturc of the air is considerably below freezing'point. 

Tne ice prevented our further movement until Septem- 
ber 6, Early on the 7th, after one halt to allow the ice to 
open, we reached Norman Lockyer Island, with water 
channels for a third of the way across Pnneess Mane 
Bay. The season was now getting so late that one false 
step would probably entail our passing another winter in 
these seas without any adequate result being denved ; 
therefore before attempting to cross the bay 1 walked to 
the summit of the island wim Capt. Stephenson, and from 
there we had the cheering prospect of seeing a large 
space of open water some twenty miles distant from us 
which we anew would extend to the entrance of Smith's 
Sound, with only a few troublesome-looking nips between 
us and it. Making a signal to the ships we hurried on 
boards and with the exception of one nip which cost us an 
hour to clear away with all hands on the ice, and the 
Discovtry charging at it repeatedly with full steam, we 
succeeded in getting two-thiras of the distance across the 
Bay ; but there we were stopped by three extensive Paleo- 
crystic floes which tozzled in between some grounded 
bergs and Cape Victoria prevented ihe ice from drifting 
out of Princess Marie Bay. The open water was now in 
sight from the mast-head, but the supply of coal was 
getting BO low that if we did not succeed in releasing the 
ships the allowance for the second winter would have 
to be much reduced. On the 9th, as the ice moved at the 
change of tides, we advanced about a mile. On the 
niomiDg of the 10th, observing that the heavy ice was 
likely to pass clear of the icebergs which imprisoned it, 
steam was got up readv, and five minutes after the channel 
was opened we passed through and found ourselves clear 
of Cape Victoria. 

After this there was only one serious obstacle to our 
advance- Owing to the very calm weather the new ice 
had now frozen so strong that full steam was always 
necessary, particularly so wherever we had to force our 
way througti ice where scattered pieces of old ice had been 
re-frozen closely together. At our last barrier of this 
kind, after the Alert had repeatedly charged the nip with 
full steam and considerable speed on, with no result, the 
Discovery ranged up alongside, and there being a narrow 
piece of heavy ice which would prevent the two ships 
actually touching, we made a charge together^ and suc- 
ceeded in forcing the bai net and gaming the open water 
beyond, From here the water channel permitted me to 
a clear run for Cape Sabine, the icc opening as we 
advanced until none was in sight from the mast-head. 
On passing the entrance of Hayes Sodnd a considerable 
quantity of ice was observed some distance inside it. 

In comparing the voyage of the Polaris and that of the 
Alert and Discovery^ 1 believe that a vessel might have 
passed up the channel with equal fortune as the Polaris 
without encountering ice during the south-west gale we 
experienced in the middle of September, 1875. The heavy 
sea which on that occasion was produced in Robeson 
Channel indicated that there was a considerable stretch 
of clear water to the southward. The difficulty would be 


the choice of a slartuig point so late in the season after 
the frost has set in. Ir carefully navigated, a vessel, al- 
though kept ready to make a starh ou^t ^ that time to 
be secured in a sheltered position fit for winter quarters ; 
and, therefore,would most probably be unable to roach the 
channel of open water when it formed. If incautious, she 
would be as helpless in the pack, The best starting points 
are Port Foulkc and Port Payer, at the entrance of Smith’s 
Sound. The Polarii quick passage north was entirely 
due to her leaving the entrance of Smith Sound at an 
opportune moment late in the season ; had she left at any 
other rime she would have expenenced the same trouble 
in getting north in 1871 as in returning south the follow- 
ing year. There was as much in the channel in 1871 as 
In 1S72 — 75 — 76 To the latitude of Polaris or Discovery 
Bay, if no accident happens to the ship, the passage may 
probably be made with perseverance most yean by start- 
ing early in the season, but it will at all times be a most 
dangerous one. 

In Robeson Channel the difficulties are groatly in- 
creased, and the passage may be said to depend as much 
on a fortunate combination of circumstances as on skilful 
navigation. The present expedition was 25 days m going 
and returning between Cape Sabine and Discovery Bay, 
the distance being 250 miles ; 7 days in proceeding from 
Discovery Bay to the Arctic Sea, and 12 days in return- 
mg, the distance bciuF 76 miles, 

Sail was only used once on the passage north, the 
distance run being 20 miles, it was never used during the 
passage south. It is, therefore, totally out of the question 
a sailing vessel ever making the voyage , neverthriess, as 
full steam was only necessary on two occasions, a power- 
ful steamer is not necessary. When the ice is decidedly 
closing no power at present available is of the slightest 
use , when it is opening, easy speed generally carries tlie 
ship along as fast as the ice clears away in advance of 
her , it is rarely that a quick dash forward is necessary. 

la a very exc»tional season a ship might be earned 
nearer towards Cape Joseph Henry than Floeberg Beach 
on the west shore, and probably into Newman Bay on 
the east shore of the entrance to Robeson Channel , but 
from the experiences we have gained I most confidently 
report that no vessel will ever round the promontoiy of 
Cape Joseph Henry, or pais beyond Cape Brevoort in 
navigable water. 

Every observation indicates that the last few years 
have been mild at the settlements on the west coast of 
Greenland, and open seasons with regard to the ice in 
Baffin's Bay ; little or none having been met with north 
of C^e York in July and August The settlement at the 
Whale Fish Islands has been temporarily withdrawn, 
owing to the thin state of the ice rendering the fishing 
dangerous ; and the temperature of the water as we pro- 
ceeded south, through Baffin's Bay, was so high that 
navigation could scarcely be interrupted off Disco before 
the end of the year ; indeed, the Inspector intended to be 
absent in an o|xn boat in the month of November. WjS?* 
a maximum body of water the ice formed on it in one 
winter wiU be considerably lighter or thinner than it 
would be, had a quantity of ice been left floating about 
on its surface ready to be re-frozen thicker, and cemented 
with the new ice into one floe during the coming winter. 
Thus, one open season certainly leads to another ; and 
unless fortuitous circumstances occur, such as continuous 
south-west gales, during the summer months, the season 
of 1877 must be a very open one in Baffin's Day, North 
of Smith's Sound the season ii probably entirely differeat 
to that of Baffin’s Bay, for the same northerly winds that 
cany the ice to the southward towards Davis Straits, 
must fill up Smith's Sound with heavy Polar ice and pro- 
duce a cold season. Southerly winds which keep the Ice 
north in the Bay would as certainly clear out the channels 
to the northward, empty the ice into the Polar Sea, and 
produce a milder season than usual. 
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From Haye> Sound to Cape Beechey, in lat, 81“ 52' N., 
where Robeion Cbannet U only thirteen miles across, 
numerous Esquimaux remains stud the whole line of the 
west shore of Smith's Sound. To the southward of Cape 
Bet^chy the coast line affords fair travcllm^, Co the north- 
ward the precipitous cliffs cut off all further advance, 
except duncii' me depth of winter, when the ice in the 
channel is stationary. A very careful examuiation was 
made of the coast north of Cape Union, and 1 can report 
with confidence that Esquimaux have never had a per- 
manent settlement on that shore. All the facts collected 
by our numerous observers lead me to conclude that the 
wanderers crossed Robeson Channel from Cape Beechey 
to Cape LupiQu, where the Polaris Expedition discovered 
their traces 

The few pieces of drift wood, all of the fir or pine 
species, that have been obtained on the shores of the 
Polar Sea have evidently drifted to Che position m which 
they were found from the westward. One piece was ob- 
tained lying on the surface of the sea ice itself, two 'miles 
distant from the land, the rest were found on the shore at 
difierenc heights above the sea level up to 150 feet , the 
former was perfectly fresh with the bark on , the latter in 
all stages of decay, usually imbedded in the mud of dry 
ancient lakes evidently formed by the rising of the land, 
and of very great age. Besides thc^e evidences of the 
rising of ihe land, the clearly defined smoothing of the 
rocks at all the prominent capes, from the present ice 
level up to 3CO and 400 feet until the marks are lost m 
the gradually decomposing racks, caused by the pressure 
of the bordering ice -foot and the grounding ice as it is 
forced against the land by the drifting pack, and the 
numerous sea-shell beds and mud deposits at high eleva- 
tions were most noticeable 

At FI 01: berg Beach the salt-water ice formed during 
the Winter attained its maxnnum thickness of 75^ inches 
early in June In a fresh-water lake at the same dace the 
ice was 79I inches chick, with 12 feet depth of water at a 
temperature of 32° below it. 1 his proves decidedly Chat 
the deep lakes do not freeze to the bottom during the 
winter. The lowest temperature registered by a thermo- 
meter buried 2 feet in ihe ground beyond the influence of 
any sudden variation was 13 degrees below zero , 59 
degrees warmer than the air at the time. It rose gradu- 
ally as the summer advanced, and at the end of J uly had 
risen to 29 5°. By that time the ravines had neaily 
stopped running, and the weather was becoming gradually 
colder. The sun's rays were most powerful on June 13 
and 21, when a tbemiometer, wiih a blackened bulb in 
vacuo, registered + 128 and + 129 degrees, the tempera- 
ture of the earth's surface at the ciine being + 27 and of 
the air + 34 degiees. 

Tbe coldest Icmperaiure of the sea-water during the 
winter was 28 23°, the same at all depths. On several 
occasions the Casella reversible thermometer showed that 
the temperature of tbe surface water, south of Kobeson 
Channel, ivas colder than that of the underlying stratum, 
tbe diflerencc amounting on one occasion to 1^ degrees 
Fahrenheit. 

At Floebcrg Beach the time of high water full and 
change, loh. 44m. ; spring rise, 3fc. ojo, ; neap rise, 
lit. 7|in ; neap range, oft. 5in. 

As 1 had deposited a notice of our proceedings at 
Norman Lockycr Island and intended calling at Cape 
Isabella 1 ran pa^t our station near Cape Sabine without 
visiting It ; observing ihac the cairn was intact and ap- 
peared to be in the same state as we left it. Payer Har- 
bour and the neighbourhood was clear of ice. 

We arrived off Cape Isabella on September 9, the 
weather still remaining calm. On landing, a small mail 
of letters and newspapers which had been left by the 
Pandora was found at tbe depdt, the dates informing us 
that visit was made this year, but beyond a notice 
staling that if possible a duplicate box of newspapers 


would be landed at Cape Sabine, we found no record ot 
her previous or intended movements. Concluding that 
the remainder of our mail was left at Disco, and being 
short of coal, and the weather very calm, I pushed on 
towards the Carey Islands, without losing time by visiting 
Littleton island on the opposite side of the strait. A 
southerly wind springing up, the ships were put under 
sail. Beating to the southward, we fetched into Whale 
Sound on the nth without meeting any ice since leaving 
Smith's Sound. The wind having freshened into a gale 
1 anchored in Bardm Bay on the evening of the 12th, 
where we observed some Esquimaux on shore, but the 
weather continuing very bad, T, unfortunately for them, 
put off communicating until the following day On the 
same night the wind shilled suddenly and forced us to 
get under weigh, when the misty weather and a dark 
night prevented my landing at their selilement, The 
rock a- wash off Cape Powlet, the east point of the entrance 
on which the Esquimaux village stands, is very dangerous. 
There is no good anchorage obtainable outside of Tyndall 
Glacier , we were obliged to anchor in twenty-three 
fathoms in a position exposed to the northward, the Dis- 
covery making fast astern of the Aierl 

During the 13th ard 14th we worked to the southward 
towards Wolstcnholm Island with calm and light airs 
from the west, which prevented my reaching ihc Carey 
Islands except at a large expenditure of our rapidly dimi- 
nishing stock of coal ; the heavy swell left from the late 
southerly gale would also have prevented our landing ; 
accordingly our leCteis, left there the previous year by the 
Pandora, were obliged to be sacrificed. 

From WoUtenholm Sound a south-easterly wind enabled 
us to fetch across to Cape Byam Martin at the entrance 
of Lancaster Sound, where wc arrived on the 16th, having 
seen no field ice, and the temperature of the sea-water 
ranging from 31 to 34 degrees. Steaming to the eastward 
on the 18th, we met another south cast wind, which car- 
ried us into the south part of Melville Bay, and we pro- 
ceeded south along the Greenland shore 1 preferred 
Tccrossing Baffin’s Day rather than by standing to the 
southward risk getting m-shore of the middle ice on the 
west side On the 20th Cape Shackleton was sighted, 
and on the 25th we arnved at Disco, having had per- 
sistent head winds since we left the entrance of Smith’s 
Sound on the loth. Only one light stream of ice was 
fallen in with all this part of the voyage. Here Mr 
Krarup Smith, Inspector of North Greenland, most con- 
siderately allowed us to take 30 tons of coal out of his 
small store, and informed me that there were 20 tons 
more at my disposal if I would visit Egedesmmde ; and 
in order to give the Expedition the full benefit of his 
presence in obtaining supplies, Mr Krarup Smith accom- 
anied the ship 10 that port. Nothing could exceed his 
indncss to us during our stay Finding that several of 
the inhabitants of Egedesmmde were attacked with 
scurvy, 1 made the Governor a present of lime-juice for 

f general use. From Mr. Smith we learnt ihac all our 
etters, with the exception of the few kTc at Cape Isabella, 
had been deposited Littleton Island. Only a few 
letters were received at Cape Isabella, iherefore a large 
mail of private and official correspondence has been lost. 

After coaling and preparing the ships lor sea we left 
Egedesminde on October 2. On October 4 the two ships 
recrossed the Arctic Circle, exactly fifteen months from 
the time of crossing it on the outward voyage. Expen- 
encing contrary winds, slow progress was made to the 
southward. As the weather became warmer and damper 
a few men were attacked with rheumatism and colds. 
On the i2lh, during a very severe gale, in which the 
ships were hove to under a close-reefed main topsail and 
storm staysaiL the AierPs rudder head, sprang when the 
ship was m the ice, worked adrift from the irons with 
which it had been repaired, the lower part of the rudder 
being sound. As I had neglected to have the rudder 




ifAtuks 




mdiAtt ihiickled on before leaTmg port, it mb with no 
ultle Affoilty that make-Bhift rudder pendanti were im* 
proviied ; bat hy their meani the ihip hai been iteered 
ftcrovB the Atlantic, the laila being trimmed to bring ai 
IJ^e itrnn as possible on the rudder. The l)hcoviry 
waa lost sight of during a heavy gale on the 19th. Dur- 




serviceable condition ; when it is shifted the AUrt will be 


ready to proceed to Portsmouth. Captain Stephenson, 
Wore parting company, was ordered to rendezvous at 
Queenstown. 

Id conclusion, it is my pleasing duty to inform you 
ibr the information of their Lordslnpa, that one and all 
under tny command 'have done their duty well and 
nobly, the utmost cordiality prevaibng throughout the 
members of the Expedition from first to last. Capt. 
Stephenson has been a most valuable colleague, and I am 
much indebted to him for his friendly advice, and ready 
help on all occasions. 

The executive officers have each been mentioned in the 


detsiled reports of Capt. Stephenson and myself ; their 
conduct when taxed to the utmost, under difficult and 
most distressing circumstances, is beyond all praise. 
Much as the attack of scurvy which visited us is to be 
regretted, it proved how valuable were the services of 
Fleet- Surgeon Thomas Colan, M.D,, and Staff-Surgeon 
Delgrave Ninnis, M.D., who were so ably assisted by 
Surgeons Edward Lawtou Moss, M D , and Richard 
WiUiam Coppinger, M.D. These officers are each of 
great talent and high character, and have fully borne out 
the confidence imposed in them by the Medical Director- 
General ; any reward that it is in the \ ower of their 
Lordships to bestow on these gentlemen could not be 
given to more careful or zealous officers. 

Lieuts. Lewis Anthony Beaumont and William Henry 
May. who voluntarily undertook the navigating duties in 
their respective ships, have performed that work most 
ably. 


Lieuts. May and Robert Hugh Archer have charted 
the coast line from the entrance of Smith's Sound to the 


northward with great exactness ; these officers have 
earned their lordships' commendation. 

The Expedition is much indebted to Mr. Thomas 
Mitchell, Assistant Payniaster-m-charge ; the departure 
of the Assistant Paymaster of the Alert has much in- 
creased his work, as the only officer of his rank in the 
Expedition. In order the more readily to assist me, be 
peiformed a sledge journey in the early season from the 
Discovery to the AUrt^ and has since then divided his 
time between the two ships. He is a steady and trust- 
worthy officer, and as such I recommend him for pro- 
motion. Mr. Mitchell and Mr. George White, Engineer, 
have made a most valuable collection of photographs of 
subjects connected with Arctic life and scenes. 

The Engineers of the two ships have always most 
zealously assisted, like everyone else, in the general work, 
and fully occupied their spare time for the benefit of the 
Expedition. 

Messrs. James WooUon and Daniel Cartmel deserve 

S eat praise for the invariable excellent order in whidi 
e engines under their charge have been kept, and for 
the careful economy of the coal supply, a vit^ point in 
Arctic exploration. Messrs. George White and Matthew 
Richard MiUer are each careful and talented officers. 1 


most confidently recommend the claims of these four 

E itlemen^ who were voluntarily employed with the sup- 
t sledps, to the favourable consideration of their 
dshipi. 

The twtf ships' companies have conduct themselves 
« in the most praiseworthy manner throughout ; they are 
V specially commendable for their resdute peneverance 
during the ^uig iledge journeys which have been already 
repotted, 'Aeir good conduct and lesl entitlM them to 


, ^ . i * 

the most favourable considetatldn of fhefr LordiMpl ' A 
list of men specially deserving of and fit for idvabcdniipilf 
to higher rates will shortly be forwarded. 


Ol/R ASTRONOMICAL COLUMN ' 

Thi November Meteors. — ^The earth wiU arrive at -Ike 
dacendlng node of the first comet of 1S66 (Tciupel), In the 
track of which the meteors of the November period sre fwoA to 
travel, early on the evening of the 13th loil. The oomei iUe)f is 
approaching the point of neaint approximstion to the orbU of 
Uranns, which planet, however, 11 always far removed from the 
comet during the present revoladoo. The distance firofii the 
earth on November 13 Is 1906, and fsom the sun ifi'li, the 
mean distenoe of the earth from the luo being taken as unity ; 
and were we able to reach the comet with our telescopes U would 
then be fouiyi rather more than one degree to the west of An^ 
tares. The obvioui exutenca of more than one point of excessive 
condeniation in this slreem of meteors, necessitates a strict watch 
at each return of the earth to the nodal point, if we are to airivc 
at a clear knowledge of the law of distribution along the orbit, 
and u was remarked by M. Leverrter, “udn permettn de 
comprendrs cei qneitloni dans une th^rie pins pidcise." 

Herschel's First Glimpse dp Uranus.— HerscheVs first 
observation for position of this planet on the night of discovery, 
March 13, 178E, was made at roh. 30ra. M.T. at Bath, when he 
found it a' 48" diatanc from a star which be calls a. For those 
who are curious in such matten it may be stated that the tabular 
place of Uranus at this time is in right aSoenslon 5h, 35m 48*28 , 
and north polar distance 27' 3", whence it appears that Her- 
Bchel’s firit companion was made wiih the star Aigetander 
Z. -t- 24°, No. 1067, estimated 9 5m ; the diGTercnce of one 
minute of arc, between the observed dutancs and that computed 
on reducing the star to March, 1781, being probably due to 
error of position in the Durchmasterang ” The log-distance 
of Uranus from the earth wai 1*2774. 

The Transit of Venus, 1882. — Frof. Bnihni hu clrcu- 
Uted the results of a new calculation of the plrcumitancei of this 
transit; made from Leverner's tables of inn and planet, on the 
method adopted by Hansen for the transit of 1874, These re- 
sults, allowing for small , differences in the semi-diainetera em- 
ployed, are quite in accordance with those previously published 
by llmd, Puisseux, dec Prof. Bruhns hopes to issue a chart of 
the limiting curves in this tranut, founded upon this new com- 
putation, before the end of the present year. 

Mr. Knodel's Catalogue of the Literature of Side- 
real Asiromomy. — One of thou exceedingly useful, but 
monotonous and labonous performances which exhibit the real 
zeal of the worker, occupies a large portion of the supplementaiy 
number of the Monthly Notices " of the Royal Astronomicai 
Society. It consists of a list of mferencci to books, papers; ftc., 
bearing upon the following subjects connected with stellar EStro- 
nomy i. Double Stars, and the investigation of ^ortnliof 
Binary Systems j a. Variable Stars j 3, Red Stan ; 4I ^ebnlm 
and Cloiters ; 5. Proper Motfoni ; 6. FaraUaxei of Stan ; 7. 
Stellar Spectra ; and, In the fonttattoa of Ihli list, Mr. £, B. 
Knobcl has hid the advantage of the valuable libniiy of the 
Royal Society, which is known to be remarkably rich in irientifio 
transactions, in addition to the library of the Royal Astro- 
nomical Society, to which nsmeroui and important odduions 
have been made of late years. In such a work it might not 
perhaps be difficult for any one who has interested liiinself in a 
pailiciilar branch of sldei^ istronomy to suggest IMd addidon 
which he would like to have seen incorporated. For Instance, 
If a calculator of donble-ilar orblta bo looking up meaiorei 0 
a Centaurij he will find no lefcience to the vitfuhle measntei 
by Mr. £, B. Powell, at Madrai, under his name,' 



9> *87®] 


NATURE 


49 


Mr. Knobel's BtaUnmit th«t with one exception he has ■* per- 
icnuUy cxuninedj erery paper or book to which refercDce la 
made/' will afford an IdM of the expend* tare of time and trouble 
Ineolved in the produchon of hia catalogue. By the way, the 
one exception ref^n to the " Sidereal Messenger," msued by ihe 
late Prof O* M. Mitchell, while director of the Oliservatory at 
Cincinnati, which Mr. Knobel lays is 'Miot in the British 
Muienm nor the libraries of the Royal Society and the Royal 
Astronomical Society." The nriter is able to Lcsiify to a circnm- 
■tance froin hia own experience, which may throw some light on 
the ranty of this periodical In our scientific libraries lie was 
one of a favoured few in this country to whom Prof Mitchell 
sent the " Sidereal Messenger." It arrived Ihrongh the post in 
one or more numbers al a time, but the postal arrangements with 
the United States not being then on the liberal footing of the 
present day, and Prof. Mitchell unluckily enveloping his journal 
10 a itilT cover, heavy letter- postage was demanded for the suc- 
cessive deliveneL The demand increased on each occasion, 
until Lhe presentation of one, which would have left but small 
change out of a sovereign, closed the wnicr's knowledge of the 
“ Sidereal Messenger," and he has some recollection that the pre- 
sent Plumian rrofeisor of Astronomy informed him at the time 
that his own receipt of the paper termina'ed about the same epoch, 
and fur a similar reason. If this be a mistake, perhaps the 
periodical to its termination may be found in ihe library of the 
Cambridge Observatory. No. 4 containii the author’s early 
measures of the companion of Antares, which he detected at 
Cincinnati, in 1845, with measures of if Coronse and one or two 
other .double stars of no particular interesL The ‘'Sidereal 
Mcflienger " was not continued for any length of time 


METEOROLOGICAL NOTES 

Climate of Manitoda — In the ypurnnl of the Austrian 
Meteorological Society fur October 1, there appears a valuable 
paper on thu subject by Dr. A Wojeikoif, based on obscr- 
vaiiona mode for a period of about five years at Winnipeg, the 
capital of this province of Canada. The results, a monthly 
r^sumiol which accompanies the paper, show a mean atmo- 
apheric pressure about three-tenths ^of un inch less in summer 
than m winter, and in consequence of the position of Manitoba 
with reference to the diminished pressure in the interior of the 
continent at this season, N and N W winds prevail there 
19 per cent less, and N E. E., S., and W. winds 26 per cent, 
more in summer than in winter Leaving out September, Lhe 
rainfall of which appears to be exceptional, May and June are 
the two rainiest months, and next to these come April and July, 
the rainfall of Winnipeg being in these respects closely analogous 
to that of the prairie region of the Western States The rain- 
fall for the year is only 22 inches. The'grealest amount of cloud 
and the greatest relative humidity occur in November The 
mean annual temperature is 34°'o, the coldest month January, 
being 0“ 5, and the wannest July, 66" 7. The winter tempe- 
rature la thus as cold as that of Archangel, but the summer 
temperature as warm u that of Pans The high summer tem- 
perature and generous rainfall from April to July, the rainfall 
rising from 1-85 inches in April to 3 58 inches in June, mark the 
climate of Manitoba as admirably suited for the successful cultl- 
vstlon of wheat, barley, potatoes, turnips and other agricultural 
products o( temperate regions. Dr Wojelkoff draws an interest- 
ing comparlioB between the climates of the prairies of Manitoba 
and Minnesota on the one band, and the Steppes of Western 
Sibelio 64 the other, and shows that the seasonal distribution of 
tempinturo of Winnipeg li all but, identical with .that of 
IiCUnii and that of SL Paul with Saratow, An important 
cl imitle difference must, however, be kept in view, viz., the 
summer rAM aie aeveral weeks earlier in Manitoba than m 
Sibedi. 


Sirocco at Fau. — In the same number M. Piche, Secretary 
of the Meteorological Commissiou of the Lower Pyrenees, com- 
municates a ^hort nolice of a sirocco which occurred in that 
part of France on September i, 1874, during which the temper- 
aturc rose at Biarriiz to ioi‘*‘3, and the humidity fell to 38, the 
humidity falling still lower, or to 33, at Eaux-Bonnes. The 
extraordinary heat and dryness of the sirocco, which came from 
the south and soulh-east are attributed by M Fiche to the course 
it had pursued, that course being from Afnca, across the Pyrenees, 
and thence down on Fau, Lins wind being thus quite analogous to 
the fohn of ^he Alps The sirocco of the Lower Pyrenees being 
merely the in-draught towards a low atmo<ipheric pressure accom- 
panyinga great storm which is advancing from the west, it follows 
that as soon as the wind veers to W or to N W , and conse- 
quently no longer crosses the Pyrenees before reaching Pau, it 
may be expected that the air will become instantly saturated with 
moisture, and rain begin to fall This is just what lakes place, 
and the connection between ,the <urocca and Atlantic storms 11 
well recognised, and finds expression m the weather- prognostic 
current at Fan, “The drirr the air the neaier the rain " 

Tiif NoRwirt.iAN Atlantic F.xi'Edition — Prof. Molm 
communicates to the BtUUhu Intcruntional an interesting note 
on the Norwegian scientific cruise of last summer. The houily 
meteorological observations will not only be discussed with a 
view to ascertain the diurnal periods during the summer months, 
but also be compared with simultaneous observation!} made on 
land with the view of tracing the connection which subsists 
between the weather and its changes on sea and land respectively 
In addition to the observations usually mode on hoaid the navy 
of Norway, the humidity of the air, the evaporation from sea- 
water, the velocity of the wind, and the rainfall were observed. 
The zoological collection is rich and varied, many of the species 
found are new to science, and will neccMitate the establishment 
of new genera. A valuable collection has been made of speci- 
mens of tile sca-boltom taken at each sounding, of sea-water 
from Lhe bottom and the surface, and of the rocks and minerals 
of Faro and Westmanna liiland lhe stormy character of the 
weather prevented magnetic observations being made on board, 
but such observations were very carefully made at Ilu^io, in 
Sogncfiord, Reykjavik, and Nanisoa in Norw ay The expense of 
lhe cruise, inclusive of the instruments and apparatus, has been 
165,000 francs — an expenditure which cm only be regarded as 
liberal for such a country ax Norway — and it is intimated to be 
the intention of the Norwegian Government to resume the pro- 
secution of lhe researches in the next two years, extending them 
in the direction of Jan Magen and SpiLrbergen. 

BAROMarp.iia OF Sou rnPRN Russia — M Moritz, the eminent 
director of the Tidis Observatory, mikes an important communi- 
cation to the International of October 26, regarding the 

barometers of the stations m the south of Prussia Prof M^ild, 
in the Annals of the Central Physical Observatory of St. Petcra- 
burg for 1874, stales that the barometer at Tiflis is o 028 inch 
lower than that at NicolaiefT. The determinaiion of the true 
difference of the rcsdings of these two barometers is of more 
importance than appears at first sight, because the birometers 
of all the Russian stations on the borders oC the Black Sea have 
their errors determiaed by that of the barometer at NicolaiefT, or 
as it is technically phrased, ore controlled by it, whereas all the 
barometers of the Caucasian Stations are controlled by that of 
Tiflis. Now these souLhern Russian Stations, taken oi a whole, 
can supply data, unique of lU kind, towards the solution of such 
questions of general meteorology as concerns the Influence of 
large sheets of water and lofty mountain ranges on the state of 
the atmosphere and us mOTemenfs, if only we be qnite cerUm 
that the barometric readings at the numerous stations over the 
region are comparable with each other. During the post 
summer M. Moritz has made a careful comparison of the .Tiflis 
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and NiooIalefT 1 )aTometen, hy meani'of two barameten which he 
carried from TiAIb to NicoUiefT, and back again Lo TiflUj with 
the result that the di Terence between the two borometen by 
which so many barometers are controlled, is only a tenth part of 
the difference as given by Prof. Wild, or the difference instead 
of being o 028 inch, is only o 003 inch The compariEon of 
station barometers is a labonouB and delicate operation. If 
the instrument he a Board of Trade barometer, having an 
air-trap, any air lodged in it renders the comparison worihlens , 
if not fumibhed with an air-trap, any air admitted into the tube 
vitiates the comparison ; and if care be not taken in liangmg the 
barometers or in timing the observations so as to secure that each 
attached thermometer truly gives the temperature of the whole 
instrument with its contained mercury, the comparison is not 
satisfactory. 

THk Fali or Temperature in End or OnonER — 
The weather maps of Europe of October 27 and following 
days show remarkable changes in the distiibution of the atmo- 
spheric presture and changes of temperature consequent thereon. 
On the 27th pressures were much higher in the cast than in the 
west of the continent, accompanied with south winds and tempe- 
ratures considerably above the average of the season in Great 
Britain ; in other words the meteorological conditions were 
analogous to those described in a recent number of Nature 
(vol, XIV p 536)1 os characterising the warm weather from 
October 4 7 the 28th, however, barometers began lo j 

fall in the extreme north of Norway Thu depression and a 
general lowering of the barometer was propagated BOuthwards 
over Kastem Europe, while at the ^mc time barometers rose to 
a considerable height over Western Europe The neccasaiy 
result, as regards the British Island-, of this altered distnbution 
of pressure was a change of wind from south to north and a fall 
of temperature from about 5 " above the average on October 27 
and 28, to about 5” below it on October 31 and November i 
In addition to the interest of this illustration from its bearing on 
the importance of a knowledge of the weather m the extreme 
north of Europe in connection with weather forecasts for Great 
Bntain, it is also interesting as a type of those meteorological 
conditions to which some of our severe winter weather is due 
Indeed, some of our severest winter storms of wind and snow 
have occurred with barometric depressions which have advanced 
from the Arctic iSea southwards over Europe ; and they are 
peculiarly severe in these islands when the cenlro of the depres- 
sion takes a course more to westward than that of last week, or 
when it passes to the south-eastward over the Noith Sea or over 
Denmark 


NOTES ^ 

Wr publish this week the complete Report of Capt. Nares on 
the Arctic Expedition, along with a new map showing in detail 
the various geographical disco venes made by the expedition, our 
map of last week being neccusariiy very general Wc congratu- 
late the Admiralty on the rapidity of the publication, and are:glad 
to be able thus to place on permanent record the general report of 
the Commander of the expedition, both aa to its work and its re- 
inlts. As we said last week, these results will be fully appreciated 
only when the various scientific reports ore published. Of course 
vanous schemes have been proposed to accomplish the minor object 
In attempting to attain which our fearless men were baffled— the 
attainment of the Pole A correspondent wntes to us suggesting 
the me of a balloon to be inflated at the ooal-bed in Discovery 
Bay, and crossing nghl over the Pole, about 1,000 mile^ obtain 
a bhfd's-eya view of what is below A correspondent in one of 
the daily paper! advocates the use of steam, and that something 
like a tramway should be made to the Foie, the floe-bergs being 
tunnelled if neemmy. Another of our oorrespondenti endeavoun 
to show that the ice-masies met with must have been pushed 
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over rom the Siberian coast, though this leems somewhat in- 
coniistent with the fact of the destruction of the Behring 
Strait whaling fleet by ice. But what do all these groping 
ideas point to but the adoption of WeyprechFs scheme, ad- 
vocated by the German Government, and cunously enough 
only now flnding Its way into the daily papers^ os something 
before quite unknown here, though we published it in 
detail a year ago If wc are not mistaken we shall have 
to thank both the successes and the failures of this expe- 
dition for openmg up a new era m Arctic exploralion. The 
following promotions for services rendered m connection 
with the Arctic Expedition have been made ; — Commander 
A H Markham tn be Captain ; Lieutenants Pelham Aldncb, 
L A. Beaumont, and A A C Farr to be Commanders ; Sub- 
Lieutenont C, J M. Conybeare to be Lieutenant ; .Staff-Surgeon 
B. Ninnis, M,D , to bel'leet Surgeon; Surgeons E L Moss, 
M D.p and R. W Coppmger, M D,, to be Staff Surgeons , 
Engineers D Carlmcl and James Wootton, to be Chief En- 
gineers, Assisbajil Paymaster Thomas Milchell to be Pay- 
master 

As we announced last week, Capt, Allen Young has returned 
with the J\fn(iora Tie was so beset with ice iti about 78“ N,, 
that he was able lo accomplish little, though he managed to 
deposit the letters and despatches which he took out for the 
I expedition. Capt. Young found some Eskimo at the high 
. latitude of 77 ° T2' N,, who conducted themselves very well 
' They offered Capt Young’s party everything they had, and 
I when asked what they would like lo receive, the chief went off 
to the ship and selected a 15-root ash oar and some gimlets. He 
M'onted the oar fur spear shafts, and the gimlets to bore ivory and 
bone m onler to cut it Some other U'leUil presents were given 
them, and they gave in exchange some narwhal’s horns, speci- 
mens of fhcir pot Slone cooking kettles, and of the iron pyrites 
used for striking fire Capt Adam*;, the well-known master of 
the whaler Artiic, has brought home with him to Dundee an 
Eskimo “Chief" named Alnack, thirty-cij;ht years old, who 
has for yrari begged to be taken to Lnglind. II is object in 
coming to Dundee is that he may get during the winter, know- 
ledge that might be of much importance to the tnbe of which 
he IS chief. We hope he will take more kindly to our climate 
and habits than previous Eskimo visitors. 

Tur following IB the award of medals lor the present year by 
the Council of the Royal Society Thr Copley Medal to Prof 
Claude Bernard, Fur Mem K S., for his numerous contribu- 
tions to the science of physiology, a Royal Medal lo Mr. William 
Froude, 1 * R S , for his researcliea, both theoretical and experi- 
mental, on the behavnmr of ships, their o^cillalions, their resist- 
ance, and their propulsion ; a Royal Medal to 8ir C Wyville 
Thomson, F K S , for his successful direction of the scientific 
investigations earned on by H M S Challenger , the Kumford 
Medal lo Mr. Pierre Jules Cesar Janssen, For, Mem. K S, for 
his numerous and important researches in the radiation and 
absorption of light, carried on chiefly by means oi the spectro- 
scope The medals will be prerented at the anniversary meeting 
of the Society on the 30th mht It ib hoped that the two eminent 
Frenchmen named in the foregoing list wiU be able to appeu m 
person on the day appointed 

The store-houses, workshops, and studies of zoology of the 
Jardm des J^lantea, Fans, have been recently removed to a new 
and most commodious building in the rue Buffon, where there 
u ample space for scientific work of every kind. Plana have 
bkewiBc been made for the erection of a Urge new building in 
front of the “ Galene," in order to give more space for the 
exhibition of the general collection of zoology 

Russian newspapers onnoiidoe the death of M. CbqjkanofUky, 
who, exiled in Siberia, has spent more than ten years in tha 
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ffeologioal exp]oi«tioDi bf the oountiT'f luid recently returned from 
hii traveh on the Olenck and the ihorei ’of the Polar Sea, to 
St Petersburg, where he was engaged at the Academy m the 
description of his immense collections lie was found on 
Octol^r 10 dead in hu room, and it is supposed that he poisoned 
himself 

The Academy of Geneva, whose foundation goes back to the 
sixteenth century, to the time of Calvin and Beza, has for more 
than three ceiitunes maintained a renown and a value far 
exceeding the dlmeDRions of the small republic which glories in 
its prosperity Five year^ ago, in consequence of the erection of 
large buildings for Us use and of concomitant legislative deci- 
sions, it assumed the title of University, the National Couned 
having decreed the creation of a Faculty of Medicine as an ad- 
dition to those of ancient standing Until now this new faculty 
existed only on paper, the buildings intended to receive it not 
havmg been erected , They have been recently finished , the pro- 
fesaoTS have been chosen from the native medical men, to whom 
have been added some eminent foreigners — Professors SchifT, of 
Florence, Zahn, of Strasburg, and Uaskowski, of Pans An 
inauguml ceremony took place on October 26, when addresses 
were given by the President of the Council of State, the Kector 
of the University, and the Doan of the new Faculty There arc 
already fifty students, and the organisation of the new classes has 
been made on a scale entirely satisfactory. 

The P^^orddeutsche Allgemcine Zettun^ that Cspt, Kiclsen, 
of the yohn Maria, TromSoe, has reached 8 l 4 “ N. lal between 
Novaya Zemlya and Spirzbcrgen, and found the bea free of ice 
lie discovered an island with a mountain 51x3 feet high, which 
he called White Island, He supposes that the Ice-woU round 
the Pole was, at least this year, at a higher latitude, and that 
the Gulf Stream generally follows this direction. 

ThK following statistics with regard to the number of students 
attending German universities during the summer term of this 
year arc taken from the just published University Calendar for 
1876-7 Berlm — number of students, matriculated and unmalri- 
culated — 3,666, of teachers 193. The corrciipondlng numbers in 
I.eipzig were 2,803 and 155; Munich, 1,158 and 114, Breslau, 
1,122 and loS ; GuUingen, 1,059 and 1 19 ; Tubingen, 1,025 
86 ; Wurzburg, 990 and 66 ; Halle, 902 and 96 , Heidelberg, 
795 and 110, Bonn, 785 and Eoo, Slrasburg, 700 and 94, 
Komgsberg, 611 and 82, Gri'ifswald, 507 and 60, Jena, 503 
and 77 , Marburg, 445 and 69 , Erlangen, 422 and 55 ; Munster, 
415 and 29 ; Giessen, 343 and 59 , Freiburg, 290 and 54 , Kiel, 
22 j and 65 ; and Rostock, 141 and 36 Of universities outside 
the German Empire, Vienna had 3,581 students and 247 teachers , 
Dorpat, 844 and 65 ; Graz, 804 and 88 ; Innsbruck, 570 and 67 , 
Zurich, 355 and 78 j Bern, 35 1 and 74 , and Basel, 239 and 64 

It u proposed by the Council of the Trades' Giuld of Learn- 
ing, in conjunebon with the Committee of the National Health 
Society, to organise a course of twenty lectures on the '* Laws 
of Health,*' to be delivered by W H. Curfield, Profciisor of 
Hygiene and Public Health in University College, London, in 
the large room of the SocieLy of Arts, John Street, Adelphi, 
W.C.p on consecutive Saturdays, commencing November 11, at 
8 30 F,M,, excepting the following dates . — December i (Friday), 
February i (Thursday), March 1 (Thursday) There will be an 
interval of four week^ at Christmas, and three weeks at Easter 
Certificates will be awarded to those who satisfy the examiner 
and who have attended not 'less than fifteen lectures out of 
twenty. 

Mk. McMann writes that on p. 18, voL xv. m, our notice of 
hii method of comparing spectrum maps, E should have been G. 
The diic^ between b and r. is not assumed ec|ual to (oo, he 
■tateiy IjhI^ ammed equal to 1, and Is divided into 100 eq\ial 
parts, • 


In a letter addressed to Dr, Andrews, Prof, Wartmann, of 
Geneva, states, with reference to the communication on Radi, 
ometers to Nature of Oct. 19, that Prof Frankland reproduces 
precisely the conclusions which Prof Wartmann gave at one of 
the conferences at South Kensington m the month of last May. 
The results were published in No, 222 (June 15) of the Archrtits 
des Saemes Physiques et Natur tiles In the first note which Prof, 
Wartmann published \^Archrues^ No 2 19, March 15) he said (p 
315) that by making two colorific sources act simultaneously on 
the opposite faces of the same disc, we obtain an equilibrium when 
the intensity of the prcssuiea ua m the inverse ratio of the absorb- 
ing power of each face. The experimcntB, which he made in 
spring, during very f.ivuurable nights, on the nullity of the action 
of the lunar light, completed the demon'll rat ion It is the calo- 
rific radiation wluch 1% the cause of the movements of the radi- 
ometer. 

At the recent meeting of the German Association of Natu- 
raluts and I'hybiciana, Dr, llermeb described some interesting 
characteristics of the young gorilla in the Berlin aquarium He 
nods and claps his hands to visitors , wakes up like a man and 
stretches himself His keeper must always be beside him and 
eat with him lie eats what his keeper eats , they share 
dmner and supper The keeper must remain by him till he goes 
to sleep, hii sleep lasting eight hours His easy life has increased 
his weight in a few months from thirty one to thirty-seven 
pounds. Par some weeks he had inflammation of the lungs, 
when his old friend Dr Falkenstem was fetched, who treated 
him with quinine and Ems water, which made him belter. 
When Dr llermcs left the gorilla on the previous Sunday the 
latter showed the doctor his tongue, clapped his hands, and 
squeezed the hand of the doctor as an indication, the lattei 
bebeved, of his recovery In fact the gorilla is now one of the 
most popular inhabitants of the Prussian capital. For Pungu, 
as the gordla is called, a large glass palace has been erected in 
the Beilin Aquarium in connection with the palm-house. 

The Kolmsche Zettung of November 4, reports on the dis- 
covery of an ancient buiial ground, during some excavations 
made near Rauschenburg on the Cologne- Mmdcn Railway. It 
appears that a number of antiquities were found, and white the 
vafaCR amongst them, as welt as a numlier of objects found in 
these vaies are of undoubtedly Roman origin, it 15 doubted that 
the people buried there, and whose skeletons were found, were 
of Roman nationality It i« believed at present that they were 
Teutons of the third or fourth century who lived in friendly 
intercourse with the neighbouring Romans, and had obtained 
from them the objects mentioned. A definite opinion would be 
premature until the whole of the ground is excavated, and a 
scientific investigation has been made of all that is found 
Amongst the objects discovered recently, we may mention a well- 
preserved vase of terra sigillaia On its floor there la bUll ■ 
small remainder of the linen containing the bone-ashes , the vase 
IS 20 cm. broad, and 12 cm high , it shows an ornament 
which u of decidedly Homan ongiii. Amongst the bone ashes 
in il** interior there were two bronze nails, several molten pieces 
of bronze, and re mains of a beautifully ornamented ivory comb 
Another vase, quite full of bone ashes, and roughly worked ol 
coarse clay, consists of two parts almo^t equal, of which the 
lower one is 25 cim broad, and 16 cm. high, while the upper one 
is 27 cm broad, and 18 cm. Jiigh Amongst the bone ashes it 
contained were found several molten pieces of bronze, the 
remains of a burnt ivory comb, and a piece of some handsome 
ornamental object madd of bone. Round this urn several 
smaller veneli were placed , they were of ordinary gray day, 
two of them of somewhat finer black clay. One of them was 
empty, another one contained ten little pieces of clay, about 
3 cm, thick, and perforated, all of different shapes, they had 
very likely been worn as beads on a stnng round the neck. 
There wai also a Utile tablet of bronze m this veueL One of 
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(kf blidf Tfeitdf BMidi to htro lemd far Incenie, the other one 
maj have aerred the lame pnipoM, but being shaped like a thtee- 
arvied Romaa Ump» it u probable that it serr^ as support for 
thVee lamps OF the different pieces of undoubtedly Roman 
vases that were found bcildei the above^ one sboars the figure 
of a hare and another that of a running hound — both in relief 

A WISH, which was expressed last year at the Intematioiial 
Geographical Congress held at Pans, will be realised m January 
next From that date a monthly geographical renew will be 
published there, at the Libroine of Eruest Thonln, and edited 
by Ludonc Drapeyron, Profeasor at the Lyc^ CharNmognei 
and membar of the Acadcsnie. This Revue Geographque will 
contain leporta of all work done m connection with geography , 
the inVesllgation of the vonous methods now employed In 
teaching geography, u well ai topography will form some of 
the principal subjects of the Revue Besides theoretical original 
papers, it will publish the Htest reports of the different travels 
of diBcoveiy going on m various parts of our globe, criticism on 
new geographical works, biographies of celebrated geographers, 
&c The Revue Geegrapht jue not to be the organ of petty 

party spirit, luC of all those who see in geogiaphical science one 
of the principal means of breaking the reign of empty rhetorics 
and scholastwa Besides geographers! and geologists, the editor 
invites for CO operation the representatives of all historic sciences 
m the widest seme of the term — palieontologuts and ethno 
graphers, as well as arch'^ologiste — all those, therefore, who by 
the application of gco^aphy n hi toric^^research, wish to open 
new ftelds for social science in general 

Thu University of Zurich h^ii announced th*ifc m future, like 
the German universities, it will grant the doctor’s degree only 
after an oral and written examination 
Mr BrycsM Bright, of Great Russell Street, has pro 
cured one of the finest and mo£t complete specimens known 
of the Pleaiosannii from the Lias of Whitby, which is open 
to the in'ipection of the public until the 12th inst 1 he neck 
IS 6^ feet long, and the entire animal nearly 17 feet The 
whole of the verlebne from the head to the tip of the tail are 
complete without the alightest break, which gives some idea of 
the entirety and prescrvatiou of the animal It was procured 
from the cliiT m which it was found in about tisenty pieces, but 
after three weeks wceisant work Mr Bryce Wright has mounted 
It in such a manner that one could scarcely believe a bone had 
been disturbed Mr Bryce Wrght, has, wc believe, secured 
this Bpeciincn for a foreign institution. 

The additions to the Zoological Society a Gardena during the 
post week include a Puma {htlu eoncol r) from Santa Fe, pre 
sented by Miss Brocsey, two Wild Swine {Sue scro/a) from 
Cuba, presented by Mr J Alfonso de Aldama, a Penun 
Gazelle (Gaadfa subgutterosa) from Pema jircscnted by Mr T 
howler, two Senegal Touracous (Cory/dour ptria^ from West 
Africa, a Sun Bittern (I;urypy^ k^ias) from South America, 
a Scarlet Zbii {ih%e rubru) from Para, a Ring necked Parrafccet 
(JWawrnir Isfynufa) from India, two Black ToKolses ( 7 i*fuA 
coT'Acmiria), a Common Boa {Rea evuefirieter) from Paiuna, a 
Snlphnr^tMutcd Tottoan (RampAasfej eanna(tu) from Carta* 
gena, depostod , an Andean Cooae 2 {Rermeh froim 
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Hied, sand, glam, mortar, lac, dec The aunpkit and dieapest 
li a sand of pounded glais. — On the dirtfibi^U of magnetism 
on the snifaoe of migneta, by MM Treve and Punulor The 
more a steel ts carburetted, the more li the magnetiBm oon* 
denred towards ki extremities , the len catburetted, the more is 
magneUim spread out^quilly over its surface The authors are 
having a senes of steels prepared by hardening with cold water, 
and they seek to formulate a simple law ebtabliihing the relation 
between the cocrcitive force and the proportion of carbon ^ — On 
the deterioration of vineyards of Cdte d Or, by M du MenscL 
— M Wery submitted an. apparatus for ventilating apart 
menta and mmea, or increasing the draught of chimneys. — Ou 
the rotatory polarisation of quartz, by MM Soret and Saratln 
They extend their observations to the ultra violet rays more 
refrangible than the Une N, and also make more precise measure 
ments The resnlts ore tabulated — On the laws of vibratory 
motion of diapasons, by M Mcrcadier The number of vibra- 
tions of a prismatic duLpason is proportional to its thickness and 
inversely as the square uf its length The isochronlim of vibra 
tions IS not absolutely rigorqns , the duration of the period depends 
on the amplitude and the teniperatiire In using a diapason as 
chronograph or interrupter, ihe instrument wul not gttp re 
suits quite identical unless you operate at the mrae tempo 
rature and give the vibrations the same amplitude If ^as 1 b 
generally the case) one does not need complete identity and Krge 
amplitudes, (hen provided an amplitu le of 2 to 3 mm be not 
exceeded, and one operate at temperatures 1 ttle different one h 
certain to have the same nnmber of periods per second 1 1 nearly 
o ooof — Chemical reactions of gallium by M T^coq de Bois 
baudran /n/rr further expenment confirms the opinion, 
that oxide of gallium is more boluble than alumina ui ammonia 
Carbonate of soda only precipitates indium ifter gillium ChIo« 
nde of gallium is very soluble and detiquesrent A si ghtly acid 
solution of It dried at a mild heat gives needles or crjstallme 
lamell'c, which act Btronp,Iy on polarised li(,ht Sulphate of gal 
Immisnotdeii ^uescent — On terephtalic aldehyde byM Grimaux 
— On the simultaneous formation of two tnoxyanthroquiuones and 
the synthesis of a new isomer of purpunne by M RoseUstiehl ^ 
On the electric apparatus of the torpedo (third pail) ly M 
Rouget In the clecinc discs, besides ramifichtions of nerve 
fil res and the reticulated nervous plate, one finds only vessels 
and cell elements fibrilK and membranes belonging all to the 
connective tissues. M Rouget offers a theory as to the me 
chanism by which the nervous pLements produce electrical effecls 
— On the phenomena of division o( the cellular nucleus, by M 
fiolbiani — Varialions ot the electric state of muscles in tetanus, 
produced by passage of a conlmuoits current studied by meani 
of the induced contraction, by MM Moral and luiusaint In 
such tetanus the induced contraclions (shocks isolated or also 
ciatcd into a tetanus of short duration) ore to be regarded aa 
accidents though the companson of the two traces (inducer and 
induced) mdicaiea but imperfectly the cause of these accidents 
The eleclnc state of the muscle Is sensibly uniform during the 
whole duration of the contraction. — On some parts relating to 
nutrition of the embryo in the egg of the hen The blaitoderm 
denvei its elements from the yolk, whereas at the beginqing of 
incubation and at least till the time of complete doture of the 
amnion, the embryo u developed at the cost of tile albumcA — 
On the intluence of poisoning by(the bulbous agonc on glycmtnia 
by M Ord ^Oa the employment of picne acid in treatment of 
wounds, byM Curie 
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THE FARADAY LECTURE FOR 1875 
Thi Life Work of Liebig" tn Experimental and Plnlo- 
sophtc Chemistry, By A. W. HofmAnn, F R.S., &c 
Delivered befoie the Chctnical Society of l.ondon. 
(London Macmillan and Co ) 

I N this volume tve have given us a sketch of the labours 
of Liebig in the domain of Pure and Applied Che- 
mistry, and also an account of his manifold investigations 
in the direction of its Application to Agriculture and 
Physiology. | 

Prof. Hofmann has been induced to take the works of 
this great chemist as the theme for the Farad.iy lecture, I 
not only from its being a subject in itself rich in most inter- 
eitihg niaiter, but, that from Liebig's studies on the rda- 
tion and mutual bearing of the facts discussed by him, he 
WAS led to the conception of general laws elucidating 
chemical phenomena ; thus standing beside Faraday as a 
fit representative of our century to future gcneraiions. 
Notwithstanding the great reputation Liebig now pos- 
sesses, Prof. Hofmann seems to think that at the present 
time, we being almost contemporaneous with this great 
chemist, are not in a position to give to his works such 
appreciation as will be yielded them in the future ; on 
this point Prof Hofmann says 

''As those who wander in a mountain chain cannot 
appreciate the sky-reaching grandeur of its lofty peaks as 
well as those who remotely from the plains beneath con- 
template its snow-crowned summits, so we, the contem- 
poraries of Faraday and Liebig cannot perceive the full 
dignity of their commanding forms— the philosophic pin- 
naclea of this century — as they will hereafter appear to 
distant generations of posterity. In these days Faraday 
and Liebig will be looked up to with such reverence as it 
IS OUTS to offer to the mighty spirits of the past — to such 
giant figures as those of Galileo, Kepler, Newton, and 
Lavoisier. And as that bright constellation shines on us 
from the misty darkness of the past, so will the names of 
Faraday and Liebig— stars of co-equal lustre— throw for- 
ward their bright beams on our successors through the 
far-reaching vista of ages yet to come." 

Although expressing himself at the outset embarrassed 
by the richness of the subject, and consequently the diffi- 
culty of making any proper classification or selection of 
the many interesting investigations and discoveries to be 
dfseussedi Prof. Hofmann must be congratulated on the 
very tuccesiful result which has crowned his endeavours 
Commencing with a short review of the general work 
of Liebig with regard to the elaboration of apparatus and 
analytical methods for chemical research, Prof. Hofmann 
proceeds to speak of the great power Liebig had in im- 
parting knowledge to others, and his influence over the 
mind of his pupils. He neit draws attention to the re- 
semblance betimn the labours of Liebig and Faraday m 
abstract sciencei and the abundant results they have pro- 
duced in their applications to the useful arts. 

In tkc field of agricultural chemistry, in his inveitfgation 
of the laws regulating the growth of plants, we learn 
horn Prof Hofmahn that Liebig first penetrated the 
doubt aad UDCortajnty vbkh had previously eaisted, 
with certainty the reUtkm whi^ exists 
betireelK^nke growing pleat and aoil and aif in which 
Vefc gy^No. 375 


it Uvea Standing as a monument of his most ex- 
haustive researches on this point, we have bis two works : 

" Chemistry in its Application to Agriculture and Physio- 
logy," and The Natural Laws of Husbandry," this latter 
work constituting the first perfect treatise on the philo- 
arphy of agriculture which had appeared up to that time. 
To Liebig IS also due the knowledge we now possess, that 
for proper vegetable growth the plant must be supplied 
through the land with those constituents which are found 
iQ ith ash , and, as a sequence following from this, the 
fact, that should the soil become depnved of such con- 
stituents, It will be unfit for lurther plant growth till the 
proper saline ingredients are returned to it With the 
knowledge acquired on such points he was naturally led 
to the production of artificial manures as a means for the 
fertilisaiion of land impoveriihcd and exhaubted by the 
crops grown upon it, 

Passing from Liebig’s labours in agricultural chemistry 
to those in the higher branch of biology, we find his oia- 
covenei producing no less perfect and important results. 
Although many isolated researches, as those of Chevreui, 
Berrclius, Gmelin, and Tiedeman, had been already con- 
ducted on certain constituents of the animal economy, 
still wo owe to Liebig the collection of these widespread 
attempts into a ** focus " for the elucidation of the phe- 
nomena of animal life. Of Liebig's chemico-biological work 
perhaps the best insUnces we can refer to are his ** InveiLu 
gallons into the Origin of Animal Heat," his ** Theory 
with regard to the Nutrition of Animals," and his " Doc- 
trine of the Origin and Function of Fat in the Animal 
Lconomy" lit the first 0/ these inquiries he reviews the 
ideas of Lavoisier and LapUce, and the experiments of 
Dulong and Desprclz, poiniing out the errors of experi- 
ment the two latter investigators had fallen into, and 
from his own minute calculations provmg the sensible 
heat of the animal body to be explained by the processes 
of combustion earned on within the organism. From his 
inquiries into the chemical nature of food, Liebig was led 
to Ins theory that the vegetable stands in a position inter- 
mediate between the mincial and the animal. 7 'he animal 
being unable to assirnilate inorganic compounds, the 
vegetable acts as a means for transforming the mineral 
molecules into those of a higher order fit for the proper 
maintenance of the animal organism The facts neces- 
sary for the support of his theory are to be found in the 
identity in composition of the nitrogenous pnnciplesi 
animal and vegetable, albumin, c.iscin, and fibrin ; a fact 
previously pointed out by Mulder, but exactly determined 
through analysis either by Liebig, 01 hii pupils. 

In the views promulgated by Liebig that it is in the 
animal organism, through the transformation of starch, 
sugar, &c,, that the chief formation of fat takes place, he 
was led into a long and animated controversy with Dumas 
and Boussingault ; but in this, as in other of hia disciu- 
sions, experiment has decided in favour of Liebig. 
Although the experiments of Jus opponents proved Chie 
existence of fat in vegetables, it was nevertheless in quan- 
tities quite iniufliticnt to account for the amount found 
in animals uiien fed artificially on vegetable food alone. 
Like his investigations in agricultural chemistry, Liebig's 
diieovenei in the biological branch yielded their prepor^ 
tioo of practical appUomtioaa, and from his iBveadgatie&e 
of the composition and nutrition of the animal body arose 
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the methods now used for the preparation of condensed 
food and for its preservation without decomposition. 

On examining the purely scientific work of Liebig 
brought before our notice by Prof. Hofmanni the reader 
is at once struck by the varied nature of the researches 
In his experiments on the cyanogen group, resulting from 
his examination of the fulminates, we are led back to 
some of the earliest stagrs of Liebig’s scientiiic career. 
In this investigation, published at the age of nineteen 
and detailing experiments extending over two years, we 
have accurate proof given us of the very early age at 
which he had recognised the natural tendency of his 
mind. His experlmeois proving the fulminates to be 
isomeric with the cyanates brought him in contact with 
Wdhier, already working on the same ground, this fnend* 
fibip being soon destined to exercise a most important 
influence upon organic chemistry. 

Liebig’s investigations upon alcohol and its denvaLivea 
are interesting, not only from the fact that it was from 
his earlier experiments on this body proceeded the dis- 
covery of chloral and chloroform, but also that in Ins 
endeavours to elucidate the constitution of alcohol he 
was led into a long protracted discussion with Dumas 
and Boullay, a discussion resulting in the victory of 
Liebig. It would be impossible here to give a detailed 
notice of the remaining investigations of Liebig touched 
on by Prof Hofmann in his discourse ; it will be suffi- 
cient for us to mention Liebig’s researches on the group 
of benzoic compounds, his discoveries m uric acid and its 
derivatives, executed in conjunction with Wohler, and his 
elaborate work on the con&tituUon of the organic acids 

Many as Liebig’s experimental researches were he still 
found time for literary labour It would be almost suffi- 
cient to mention the work founded by him, in conjunction 
with his friends, Wohler and Hermann Kopp, as early as 
1S32, a work then and now known as " Liebig’s Annalen/' 
a most invaluable collection of recent experimental dis- 
covery. Of hi3 other larger works two more may be 
mentioned, his “ Dictionary of Pure and Applied Che- 
mistry,” begun conjointly with Poggendorff and Wohici, 
and his Handbook of Organic Chemistry,” a treatise 
translated into French and Knglish by Gerhard t and 
Gregory respectively 

Examining the whole “Life Work of Liebig” as put 
before us in this admirable discourse of Prof, tlofmann, 
the reader must be at once struck with the enormous 
amount of work which it is almost impossible to believe 
could have been accoiiiplished by one man during a life- 
time, The number of his papers published in the records 
of the Royal Society alone is, we are told by Prof. 
Hofmann, 317, of which 283 are by Liebig himself, the 
remainder published in conjunction with other chemists 
It 15 worthy of remark, however, that Irom the number 
and ability of the pupils he drew around him, Liebig was 
able to truat certain of his researches to their care, in- 
variably, however, giving his assistants all credit for any 
ideal or discoveries of iheir own. 

If Liebig was- followed ardently by hi.s pupils it was 
because he poBscssed the rare gift of inspiring them not 
only with admiration but with love. With the spirit 
which wu equally characteristic of Faraday’s genius, 
Liebig endeavoured to lead his followers beyond mere 1 
single spheres of thought to the conception of laws regu- 


lating wide ranges of phenomena, tending in their results 
to the material welfare of mankind. 

We feel sure that this interesting account of the work 
of one so distinguished and widely known as Justus 
Liebig, will be read with great pleasure not only by 
chemists but by all who are interested in the progress of 
natural science. John M. Thomson 


HUNTING-GROUNDS OF THE GREAT WEST 

The Hunitn^-Grounth of the Great West^ a Desertption 
of the Phmis^ Giime^ and Indians of the Great North-- 
ArneriCii/i Desert ISy Richard Irving Dodge, Lieut.- 
Col. U.S A. With an Introduction by William Black- 
more. (London ; Chatto and Wjndus.) 

M r. WILLIAM BLACKMORE, well known to 
anthropologists in connection with the Blackmore 
Museum at Salisbury, hunted buffalo on the great plains 
of the Far West with Col Dodge. The American 
colonel’s camp-Hre stones seemed to his Knglish com- 
panion well worth preserving, and thus the present volume 
came to be written, and dedicated to Mr Blackmore, who 
has prefaced it with an introduction on 'the Indian tribes 
of North America and the causes of their extinction. No 
doubt Mr. Blackmore was right in encouraging [his friend 
to write his book, which contains much curious informa- 
tion not got up out of other books, but drawn direct from 
life in the Indian country, and told well in barrack-room 
fashion. The bold picturesque illustrations by Gnset suit 
the contents well, and the volume in its red and gold 
binding might have been recommended as a gift-book, 
had the author had the discretion and good taste to 
exclude certain stories as to the rtladons of the sexes 
among Indian tribes, as well as several pages of revolting 
details respecting the fate of those who fall as captives 
into the hands of such tribes as the Comanches, which 
ought not to have found a place in it. 

In pointing out that these contents must in great 
measure remove the book from popular circulation, we do 
not say that they should not have been printed some- 
where, though a smart ad captandum volume was not the 
proper place In fact they form part of a general descrip- 
tion of Indian society, which students of the development 
of law and morals may read with coniiderable advantage. 
The necessary growth of some rule of female propriety in 
societies where the women are the absolute chattels of 
the men, is illustrated with remarkable clearness among 
the Cheyennes (see p. 301, &c.), and alPthe more plainly 
by contrast with the habits of their husbands, who, bemg 
no one’s property, own no social restraint whatever. 
Again, however brutal The individuals of any tribe may 
be, there must be a social contract obsenred or the whole 
society would collapse, This also is well shown among 
the Cheyennes, by the fact that women obtain absolute 
protection by a merely symbolic form, which, if any man 
failed to respect, he would cerfeninly be killed (ph 303). 
Again, the existing marriagelaw of the Cheyennes (p. 300) 
furnishes an instructive commentary on the story of King 
Gunther’s marriage with firynhild in the Nibclungen 
Lied, which is possibly a rehc of Germanic cottom in 
remote barbaric times, These are a few amo^ nMny 
points In which modem savage society throwa the . 
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ancient manners of nations now in the front ranks of 
culture. 

The ^tate of the savage mind as contrasted with that 
of the civilised man is well brought out in the following 
remarks by Col. Dodge as to what will and what will not 
astonish an Indian . — 

*'The Indian has actual and common experience of 
many articles of civilised manufacture^ the simplest of 
which IS as entirely beyond his comprehension as the 
most complicated He would be a simple exclamation- 
point did he show surprise at everything new to him, or 
which he does not understand lie goes to the other 
extreme, and rarely shows or feels surprise at anything 
He visits the States, looks unmoved at the steamboat 
and locomotive. People call it stoicism. They forget 
that to his Ignorance the production of a glass bottle is as 
inscrutable as the sound of the thunder. A piece of gaudy 
calico IS a marvel , a common mirror a miracle He 
knows nothing of the comparative difhcullics of inven- 
tion and manufacture, and to him the mechanism of a 
locomotive is not in any way more matter of surprise 
than that of the wheelbarrow. Wlicn things in their own 
daily experience are performed in what to them is a re- 
markable way, they do express the most profound asto- 
nishment 1 have seen several hundreds of Indians, 
eager and excited, following from one tcle'iraph pole to 
another a repairer, whose legs were encased m climbing 
boots. When he walked easily, foot over foot, up the 
pole, Ihcir surprise and delight found vent in the most 
vociferous expressions of applause and admiration A 
white lady mounted on a side-saddle, in what to the 
Indian women would be almost an impossible position, 
would excite more surprise and admiration than would a 
Howe’s printing press m full operation” (p. 309). 

Both Mr. Blackmore and CoL Dodge lament over the 
wanton destiuction of the bulTalo m the hunting-grounds 
of the Far West, where they are killed by tens of thou- 
sands merely for the value of their hides. On the Aikansas 
River, where the hunters had formed a line of camps, and 
shot the buffalo night and morning when they came down 
to drink, Mr. Blackmore found their putrid carcases in a 
continuous line along the banks (p. xvii ). He reckons 
that in three years as many buffalo have been thus waste- 
fully slaughtered as there are cattle in Holland and Bel- 
gium, and the map prefixed to the book shows the 
insignificant patches to which the buffalo ground, in 
1830 extending across the whole middle of the continent, 
had shrunk by 1876, How recklessly the extermination 
was carried on may be judged from the description, at 
p. 137, of the great buffalo-skinner's” method of using 
a waggon and horses to take th.*: hide off the carcase at 
one pull, the ordinary method of careful daying being found 
too slow. The destruction of the buffalo, driving the tribes 
of hunting Indians to starvation and revolt, has done 
much to hasten the extinction of this doomed race But 
it is not the only cause of theii destruction so swiftly 
going on. Every one who reads the details here given as 
to how the Indians carry on their war against the white 
settlers, must see that the whites will inevitably pursue 
Lbe policy of killing them down till only a helpless rem- 
nant survives. But every candid reader will agree with 
Mr. Blackmore and Col Dodge that it is the ill-treatment 
of the settlers, and the faithless disregard of Indian 
treaties by the American Government, that have made 
the warrior tnbes into human wolves. It is evident that 
a humiM while firm pohey might have given the Indian 
tribes at iMt some generations of existence and well -being, 


We English have much to reproach ourselves with as 
to the treatment of indigenous tnbes, but m Canada these 
have not fared quite so ill as in the United States. In- 
deed, Mr, Blackmore shows by American testimony that 
the comparatively prosperous condition of the Indian 
tribes iti the British pobscssions is due to our more j'ust 
and kindly management of them But their prospects 
look hopeless enough in such districts as Idaho, in United 
States territory, where the legislature could put forth the 
following proclamation of reward to men who go “ Indian 
hunting”; — '‘That for every buck scalp be paid 9 ioo, 
and for every squaw ^50, and ^25 for everything in the 
shape of an Indian under ten years of age” 

Col. Dodge's chapter on "Tr-ivel’' contains an inte- 
lesting description of the branching ravines which inter- 
sect the table-land of the western plains, where valley- 
systems, with their numberless tributaries, often approach 
one another ■so as to be only '■e arated by narrow 
“divides ” .Such a region presents interesting problems 
of valley-excavation to the geologist but extraordinary 
difficulties to the path- finder, who, thou A\ his destination 
may be but a few miles olT m the str.H" .t line, has to And 
and follow the divide, often in a cirmicous track of as 
many leagues, that he may avoid a scuie of deep ravines 
which cut the ground baween. Going un divides is easy 
enough, for they all must reach the p’- iv ipal, or summit, 
divide; but in going down, the one pi.u tn able divide has 
to be selected from hundreds which at the lop look just as 
practicable to the waggoner, but only 1'M i him, with his 
loaded wains, down upon the tongue ot 'and in the foik 
of two steep ravines, where he must turn back and try 
again. Where there are buffalo, their tiail marks the 
pioper route, but otherwise the intricate maze can hardly 
be threaded except with the aid of an Indian guide or a 
perfect map. An account of these valley s, with a sketch 
like the author’s, should And its way into every book on 
physical geography 


OC/Ji BOOK SHELF 

The Combined Note-book and Lecture Notes for the Use 

of Chefniuil Students By Thomas Eltolt, F.C b , &c. 

(London. Simpkin, Marshall, and Co , 1S76 ) 

Mr Ei/ioft is, we sec from his titlc-pagc, engaged in 
teaching chemistry to two very large evening classes and 
also to the matriculation class at St. Barthoiomew’s Hos- 
pital, he has therefore very considerable experience as to 
the kind of instiuction required by students going up for 
examination either to the University of London matricu- 
lation examinations, or to those of the Science and Art 
Department His knowledge of the wants of the students 
has no doubt led him to the production of the " Note- 
book ” we have betore us ; and we do not doubt that the 
system here followed will save the student much trouble 
otherwise mcuired m wading through his own notes, so 
often ill arranged, and missing the salient points of the 
lecture. 

The Arst twelve pages of the book following the index 
arc occupied with a mass of useful memoranda, as w'e 
should prefer to call them, such as notes on formula.', 
atomic weights, nomenclature, use of numbers, brackets, 
and signs, &c,, in formulae , the construction of constitu- 
tional formultT, the base saturating power of acids, the 
density of gases, calculation of formula:' from analyses, 
and that tremendous crux with the ordinary student, the 
crith. 

Of course the book is not intended fni regular science 
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atudenti such as attend the Royal College of Chemistry 
and other saence schools, but rather for those who take 
up chemistry either as a branch of i^eneral education or 
ai an evening study, and for this purpose It leelns to be 
srtJl fitted , at the same time there ii the danger of cram 
to be guarded against The author evidently feels this 
and has endeavoured to provide against it in a somewhat 
original manner Pages 102-12 1 are divided into double 
columns the kft hand one on each page containing the 
preparation or reaction formulae of one of the non metallic 
elements and their more simple compounds ( the right 
hand column is left blank, and the student is requested 
to note the conditions under which each substance is 
prepared either from the lecture or from a text book 
This device would if conscientiously earned out by the 
teacher, probably prevent cram of a certain sort, and 
compel tne student to know a little more than the mere 
formula of a reaction or preparation At the same time 
we must confess that we must still regard this knowledge 
as only another form of cram which is inBnitc in Us 
varieties and made to suit the idiosynciisies of each mdi 
vidual examiner, and which will exist as long as any form 
of knowledge continues to be looked on as something to 
''pass" an cx-immation In , and as long as examiners 
continue to look only to a set of answers given on a cer 
tain day in a certain time to a particular set of question c, 
and not to the general chaiacter ind (Opacity of the 
student We therefore think that Mr I lioft will meet 
with failure in his well meant effort , we trust, however, i 
that he will continue to persevere 
The rest of the book is divided into double pages, 
meant for notes on pariicular elements, the pages being 
dmdfd according to a scheme in which spcciRc gr'ivity, 
in the state of solid, liquid, or gas, colour, melting point, 
and boiling point, 11 e successively consideied Another 
space is reserved for the description of the experiment, a 
third for sketches of apparatus, and a fourth for tests ior 
the identification of the body These pages will no doubt 
teach the student to systematise his notes to a very con ^ 
sjderable extent and indicate to him a detailed method of 
observation | 

In conclusion, we note that Mr Eltoft in his short pre I 
face, expressly states that his '^nole book” is "not in any 
way su^osed to tike the place of a text book, but to act i 
as an adjunct to it ’ We legard it 111 this light as an honest 
effort to assist the Hrge class of students lor whom it is 
intended, and we hope that the author will watch the 
effect of the book on the cl.tssei he is teaching, look on 
hia present effort as experimental, and come forward again 
With the aid of his increased experience to still further 
improve his work 

R J FRnwFLL 


LFTTERS TO THF EDITOR 

[ Du hdii^r dots tioi hold hssmtif responsible for opimons exprtsse i 
by his torrespondtnis Neilh^ tan he undertale to return ^ 
or to correspond MUh the writers of rejected manuscripts 
No notice u tiken of anonymous communications ] 

Bolar Physics at the Present Time 

In reference to Prof C P Smyths letter m Naiurf, 
voL XV p I think it my duly to slate that Prof Smyth's 
remurk om the pnonty of his exhibited results of observations 
of dcep-iunk Lbermonietrrs (as beaHng on the □U'^stion of trans 
mlsi'lofl of waves of tempernhtre into or from the interior of the 
earth) Is perfectly correct 

It WU only in the last smnnieff that, haviag occasion to 
inspect ioiiM parts of Prof Smyth's printed " Obcer vadons," 
1 becatti acquainted with the extensive series of diagrams illus- 
tratuig this matter 1 have not yet been aUc to refer to his cited 
paper la tbs *' Philosophical Tramactioas. ' G )) Arav 

Royal Observatoty, Greenwich, S E , 

18771 January I 


Just Intonation, ftc 

Under this heading your correspondent “A R C,” while 
explaining Mr Colin Browns "natural fingerboard,' Writes 
thus — "The vibration numbars of the diatonic leslp bcln^ 
reprsseftted by — 

I 9 i 1 3 S 15 a 

■ 8’ t y z' 3 ' i' 

If we hull I upon IIil duminint \ the vibration numbers will lie — 


I 9 5 45 3 *7 *5 2 

' 8* 4' 2' 16' S' 


and if we build 1 pon Uic subdorntnanl ^ the vibration numbtrs 

will be— 



S 4 
4 ' 3 - 


3 

2’ 


3' 


16 

9' 


2 


Unless "A R C proposes some new svstem of tuning, I 
submit lb'll lie ib m error iii the first steps of hU two exam[%s 
Ibe dommint of C is G, and from G lo A Is a minor, and not a 
mijor lone ALo the subdominant to C u F, ind from I to G 
ifa a major, and not a minor, tone I do not pursue thesualysM, 
not desiring to cdticiie oversights, hut to draw atteniion to a not 
uncommon mistonccplion of the figures in the above scale, and 1 1 
the general adoption of a miscalculation as to the 10 called 

Comma of Pythagoras 

An eminent mathemaliclan, not long deceased, derived our 
diatonic scale from the one note P, by the following process — 
"I AC»( LG— GBI) thus taking the conunon chords of 
three different keys Mad he followed out his system of adding 
on a new scale from the 1 ifih of the preceding, lie would have 
^one the round of the keys, and have derived them all from h, 
which wouli have been Inc leda tu> a I atsurium 

Mothing cm be dearer than the history of the scale, and It 
c-irrics wiih it c nviction of its truth The octave was formed 
out of two Greek conjoined tetrAchords, such as D ( D L and 
I I GA, the F being common to both Then the lower A was 
al hd at the bottom to complete the octave; and it was called 
"ihe added mte {prosiami inimenos) because it did not form 
part of any tetr'ichord The reduction from the eight notes of 
the two tetraciiorda to seven is atlnbuied lu a lupentitlon In 
favour of the number seven 1 hus came our ADC D L F G A — 
a minor scale with *1 minor Seventh— and from it came our truer 
m-ijor scale, by commencing on the third note, L, tut tirrying 
with IL all the imperfecLinns of ihe double root of the original 
No improvement has been made in the scale since the days when 
Archylos, the friend of FJato, introduced the consonant major 
Ihird, and Fralosthencs the minor Third Our present scale 
IS therefore absolutely anterior to ihc Chrl tian era , the ratios of 
Us intervals given by Greek authors prove ibe 1 lentity irresistibly 
l^t us then look to the figure*; which represent our scale as 

ARC has justly given them Ihe large 1 and 2 refer to C 
as the fundamental note and its octave Ihe 3 to 2, the 5 to 4, 
the 9 to 8, and the 15 to 8 represent octaves of die key note 
(a, 4, or 8) , but the 4 to 3 (the interval of a Foarth) and the 
5 to 3 (the interval of a major bixth) refer to L only os tha so 
called * Twelfth* above F, and not to L os the octave If wa 
play either of ihese two notes, F or A, with C, we cannot use C 
as a consonant bass We must take k, and thus wc have the 
old tetrachord system, with Us double root, running in our pre 
sent scale In all keys the tome and the subdomiaant ore both 
neccisary basses F and A belong cxduiiivcly to 1 . but B and 
D have no reHtion to F, not being aliquot parts of the F itnng 
rhey belong to the scale of C, but mote intimately to that of G 
Ihe F itnng exceeds the length of the C string by 3 to a, be- 
cause Its Bound u that of a F ifth below C , therefore any 
attempts to bring the sounds of our scale to a common dcoomt- 
nator are fallacious, the first law of Proportion being that 
" Ratio can subsist only between quahtUies of the same kind " 
Thus the "24, 27, 30, 32, 36, 40, 43, 48,” cannot be oco^ed, 
because the 32 intended for the 4 to 3 of the scale, and the 40 
for 5 to 3, represent other inlcrvalf The 4 to 3 of C u the 
Fourth from C down to G, and the 5 3 t>f C is the major 

Sixth from £ down to G The 3a ind 40 are not appRosble to 
interval of a Fourth from F down to C, nor to the major 
Sixth from A down to C 

And now as to the ao-cmlled "comma of PythagofU^” R 
strange mokne for the interval of 531441 to 5241(8 > Con tbi 
jAodeat Inventor, who has eoaoMlod hie own nam, |||wi wp- 
pooed that the Gievha had mumal inatnmanbi ao my lair 
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bevoud the compau of our seven or eight octave grand pi^ino- 
IbtLM ? ThU interval 1 b simply tbft esLceia of the twelfth power 
of 3 over the nlnetcMth power of 2. As powers of i are 
Twelfths, lA music— odaves with Fifths, and not merely rifUis 
— flbd as octaves irft bowers of 2, this comm 2 represents 13 
f harp 05 topping C lb lU niniteintk ocUve. Happily any nine- 
teenth octsivte Is beyond our powers of hearing, even if wc adojd 
a Ho, 1 with only one vibraiion in a sccund of time WV may 
therefore dismiss so disagreeable a sound to the so-called "Music 
of the Spheres, " m compliment to Pythaguras, who is siippuiicd 
lo hove been acquainted with mnslc of that kmd 
We are Loo generally prone to rely upon the labours of our 
predeoQisors, and hence this peculiar comma has been received 
without examination, ai the overlapping of twelve Fifths over 
seven octaves, oa stated by "A. 1 < After having tiaccd 

what it really IS, wishing to find the author of the nnicolculattun, 

1 look up a newly-scquired copy of Koch’s ** Musikolisches 
I^exlcon/^ which, although writtrn in the la&t century, is still 
reputed as a work of JiuLhonty, and has been re-edited by Arrey 
von Dommer (Svo, Heidelberg, iii65) I found a more curious 
mistake . instead of twelve yifths, it is there stated to be twelve 
Fourths or Fifths , and Koch's way of proving it is by muUi- 
plying the ratios, not as fraclions, but as whole numbcTS hiir 
example, a Filth and a Fuurtli we know lo make one octave, 
but Koch muUiplIes 3 times 3 -= 9 m one column, and ^ limes 

2 ^ 6 in the other (p. 24) As (ha twelve threes are in one 

column, he arrives by multiplication at the twelfth power of 3, 
and ms the fuuis and Lwos are in Uie other column, he arrives at 
(he nineteenth power of 2 It ih desirable that tins should be 
known as a caution against too-ready acquiescence in Koch’s 
calculaliuna. Wm Cuai^vi ll 


On "Comalula (Antedon) Roaacen," and the Family 
Comatulidze 

May I be allowed to point out to Mr. Stebbing that C\u 
imtula and AnitdoH arc not precuiely equivalent names, but tlut 
the genus Antahn represents only one of j,omc five or six 
different types, to all of whiJi Lamarck's happily appropriate 
designation ComiUalw ” is equally B]iphcable , and thal this is 
now gencially used as a sort of family name, and only when 
slnct icientific accuracy is not very iinporUnt, as a generic name 

Joliannes Bluller, who laid (he foundation of nearly the whole 
of our present kDOHlcdgc of the zoology and morphology of the 
family, was the first to recognise that LamaTck's designation, 
Comaiula included more than one type ) in Ins well-known 
memoir, ‘^Ueber die Gattuag ConuUnla, Lamarck, und ihre 
Arten,” he indicated two distinct vorieLisi of Comaiuhr^ the one 
represented by the ordinary Comatula with a central or 

suwcnlral muiilbj and lymuielncally distribuled ambuUcral 
furrows , aud anuLher, which he hrst rccogmicd In the ordi- 
nary Comatuia solansf Lamarck, to which he gave I he name 
Achnometra . In this type the mouth is marginal, and the furrows 
of tlie tea arms open at equal intervals into a circular iunow 
running round (he edge of the disc, (he centre of which iii occii' 
pied by the anal lube. The hrst ot these types ib tlut Lo which 
de Fremmville’b name ot A nt€ Jon u nowuviually applied. Muller, 
however, seems nevei to have lieen acquainlcd wnh this name, 
and adopted Leach’s genus A/eefo, winch was consiitutcd three 
years Bubseqtientlj to Antejon , while Com'tfnJa did not Bp[}ear 
till a year Uler. Recent observations have, however, shown iliat 
AlictOf as used by Muller, really includeb many foiinb that are 
true Aclttiomrfrtrf and the name lia<i passed gradually iiUo dis- 
use, In Its original application to the Crinoids , this wa^ alt the 
inofe heceisaryj as the name has been generally received a<i deslg- 
nalmg a genus established by Lamonruux Ln 1821, lor a section 
of the Polysoa. 

MuUcr was in the habit of using a sort of trinomial nomen- 
clature In his descriptions of the species of Comatuia , tlius, 
Comatuia {Alecto) ouropera, and Comatmla {AcHnometra) solans , 

It wdl probably be advisable to continue this practice, and it is 
ttUueTpra somewhat unfortunate (ha ihU, Norman^ should have 
trahipofed Anttdon intoamasculuie name, for de Freiuinville, who 
fir^ proposed U, used it as a feminine otic, and described hiB first 
and only species as Antnion gorgoma^ which u probably (he same 
■a Comatuia car%nata^ Lun. Fourtaleb has already adopted Anto- 
Jou at a femhiine name, and we should probably no well to 
fttllow hU example, especially if we employ Mullet's very con- 
veitient system of trinomial Domenclalure, fur it is far luuplcr lo . 

^ 0«ra and Bpadu of Biitifh Echlnodennata,'’ Ann. Maf . I 
If. If-* an. iWg. i 




write ComahUa [Antedon) rosarea^ than Comatuia rosacta ^ 
Antedon rosaceus. 

Resides these two types Antedon and AcUnometra^ there u, as 
MuUer pomted out, anolher diviwon of the ComatuliM represented 
by the recent Cama^ter of Agassiz and the foasd Solanocrtuus of 
the Wurtemburg Jurakalk ; these arc distinguished from the ordi- 
nary Comatuia by the fact that five small baaala appear externally 
between the first rsdiaU. The five small ossicles lying between 
the second radials of AnUthn r>utfenifj Bolilsche: are posiihly 
also exleiiial baisaL It is unfortunate that Buhlicne was unable 
to make a further eanminalion of this species, and so dctcnziine 
this very interesting point. 

Muller couBidercu Solanocnnus^ or at any rate S. eostatus and 
S.sa obiculntus bj* genericaliy ulenLical with Comaster, and pointed 
nut that the difTerences in the form of ihe *^knopf,'' or rentro- 
dnrsal basin, which is elongated and more or less fusiform in 
Solanoennns, and hemispherical in Cotnaster, could not be 
regarded as of generic value, for similar differences occur 
among difTerent species of the recent ComaUthc , , between 

C K\chrKhtn, Mull and C’ phalatigmm. Mull I have 
recently found that such tl inferences may oemr witliiii (hi 
liinits of (he same species Thu*, of the two Sjiecimcns of 
Comatuia [Antedon) marroentma in the Pans museum, one has 
a hemispherical centrodorial basin, just like that of Comatuia 
[Anttffon) J' se/iyuhtu,, while in (he other it is a short pentagonal 
or nearly circular column, nn which the cirrhi are dnposed in 
four altenialing row?, precistly os in So/anomnus Go'te, who 
has recently made sonic most beautilul oliservations upon Ihe 
emhiyolotiy of Comatuia, opposes the view first suggested by 
Sir Wyville Thomson, and since adopted and strengthened by 
Dr f^aiptnler, tint the ceutrodorsal basin]repre5Cnls a coalesced 
Bem>i ijf the nodal or cirrh us- bearing stein-joiius in the stalked 
Crmoid^ but its condition in So/amv nnits and Antedon maerof 
nema seems to show unmiataVably that Sir Wyville rhooison’s 
deternuiiation of its homologies the correct one, especially 
when It IS lemcmbtred that, as GohUuss says, young specLinens 
ot .Solunocnuus aic not uncommon, 111 which die artiLuIar sui- 
faces of the segments composing the elongated “knopf’' are 
viiiible, although in the adult animal they become 10 closely 
United os to be inseparihle.^ 

Unfortunately we do not know tht position of the mouth in 
Comaster, the only specimen yet known having been dissected by 
(ioldfuBS, who says little or nothing about the ventral surface ; 
but in Pkiiuo^tnia, a new genus of the free Ciiiioids established 
by Loven, it is central, as in Antedon. 

These four types, Antuhn, Actinomclra, Comaster, and PAa 
fw^fsna, all currently regarded aB belonging to Lamarck's genus, 
Comatuia, differ very considerably from one another in many 
points, peihaps the most character! <; lie of which is the condltioa 
of the basals in the adult animal. 

In Antedon, as shown by Dr Carpenter, the primitive basals 
of the L^entacrinoid larva undergo a very remorluble metamor- 
phosis into the small and relatively maignihcant rosette , ** this 
IS almost entirely inclosed within the circlet of first radials, with 
winch It becomes more or leu fused in ihe adult onima!, and by 
which it 16 so concealed as very readily to escape notice , so that 
all the older investigators either denied the exiatence of basals at 
all, or like Goldfuss, mistook the first radials for basals. I liave 
recently found that m Actinomelra solans (Muller’s typical 
species), and m several other species of the genus, the basali are 
relatively very Large, and take the shape, not of a **roiett^'’ but 
of a five-pointed s'ar, ilie rays of which lie on tlic dorsal aspect 
of the five sutures uf tlie fiisL raduls with one anoiher, while its 
centre 14 simply an open and very delicate calcareous network, 
more oi less connected with that pioceediog from the innct 
surhice oi the radial circicU These basab are rcadilv exposed 
by the removal of the flattened cenlrodorsal basin, the ventral 
asjiect of which exhibits five stellate uUerradial depresMona, into 
which the basals fit, but they never extend outwards so far as Lo 
be visible catemaJly. 

Thu last oondiiion, of external basals, occurs, however, in 
Comaster, and in the Jurassic Sofattorrinus, The cenlrodorsal 
basin of Comaster is hemiaphcrical, and round Its yentral luargm 
lie five smalL triangular basaU, not in contact with one another, 
but 90 widely separated that the first radiaU lying between them 

^ FanhaVi in the Biagu)ai')y niiautc Co/tMiuti* mthc^px founrl by Pbtbppi 
bcturaca the valvei oi e fuiALl Isecardia cortn^m. ihe Sicihui i'erturics the 
Lentroilorsal, whic.li he wlK the "Irelch ieQcIc/' is elongalcci, egg-shaped, 
und vUiblf compokiiu, branng at least iwn, and very probably several muTe, 
xllernnlijig rowa of nrrhi juat hk* that of Ahteden pnaer^mma 1 jjwvn 
btt1« doubt but that tins ipccitv was a rruc AnUii^, and an ^astDr of our 
tciccBl AnUdim losacuv which is now ab common in the M^dnomiMan. 
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&rttciilata directly with the oentrot''nt'fa1 baiiiii, wlille their Infero- 
UtenJ ugloi ue truncmted 10 as to make room Tor the Inter- 
vening baeali^ 

Thflbaials of Phanogen'a appear lo be in 1 condition inter- 
mediate between that ol Anted^n and Aeitnomeira, Lov 4 a 
dcicribci‘ them as intcma) ani cojiLealed, forming a small rosette 
with A centra] pentaeonal opening, and marked on lU ventral 
face by Are linuses, whi^rh receive procesiei from the sutures of 
the tint rodials. 

We have thus a very mtcrcsling senes of traniitioni from 
Ani^on tu Ptntacrxnut ^ ficstly through rhanogenia and Acitno- 
mefra tu Comaster j thence to Solanocrtnus cosiaht^i in which the 
bosaJfi resemble those of Comastfr, but the centrodorsol basin is 
elongated and visibly composite , and finally to «S Gold- 

fust, in which the basal s are so wide that they are completely in 
contact with one another all round, precisely as in PtniacrtTius , 
this genus then only dilTcrs as far as the stem and basols are con- 
cerned, froni S.jtr^ertj by the fact that its nodal cirrhus-bearing 
Btem-iegmcnti are not fused together, but separated from one 
another by more or fewer of the internodal ones which do not 
bear cirrhi 

isolanocnnus thus constitutes, as already pointed out by Gold- 
fuss, a very mtercbting intermediate form between the stalked 
Pentacrini and the ordinary free-living Comafuhe, which are only 
stalked in their young stages 

Uesides the above mentioned four genenc types, or rather five. 
If Pictet be right m erecting .S' jer^ers into a separate genus, 
Lamarck's name Comatula ol^o includes the hcauliful Jittle five- 
armed Ophiocrtnus from the Philippines , unfortunately we do 
not yet know cither the condition oi its basals or the anatomy 
of its soft parts, and can therefore form no upmion as to its reU- 
lions tu the other members of the family. 

As these five or six types are all equally entitled to the name 
Comatula^ it becomes necessary in any systematic work on the 
family to give them distinct generic or sub-generic names, espe- 
cially as m one 01 two cases the same specific name has been 
givni to two or more types Thus the Comatnfa mulhradiata^ 
Go Id fuss, is a Co master, while the C. multiradia/a of Lamarck is 
an Actinomctra , and again the C, armata of I’uurtalcii is an 
Antkdon, wliUe i, annata^ Semper, ib an AcUnomdsa. 

For ordinary dredgmg work, however, on the British coasts, 
where Afttedon. is the only representative ol the family, it is not 
■o necessary lo discard n common and better known name m 
favour of one which, although scientifically correct, and con- 
siderably older, has only recently come into general use, e:>pc- 
cially when, as Mr. Stcbbing remarks, its meaning and pro- 
nunciAtion are alike difhcult to determine, and though the 
designation Comatula rosacea may, scientifically regarded, be a 
somewhat loose one, it is now bo well known that the use of it is 
not likely to lead to any serious mistakes in synonymy among 
working naturolut^ P Herbert Carpenter 

'Wurxburg, Bavona 


WlTif reference to the namei Antedon and Comatula, uill 
you allow me to say that the former haa been applied to n genua 
of lamelhcorn beetles since the year 1S32? ComatuU has been 
in use from nearly the beginning of the present century, and it U 
not only found m the works of Fleming, Forbes, Sars, Owen, 
G. H. Lewes (“ Seiside Studies"), Carus, and othtre, but it 
must be a familiar word to many who have seen the splendid 
tank of those cruioids in the Naples aquarium. And now that 
we are bidden to change it "on the grounds of priority,” may 
we Inquire if the "grounds” of long custom (in (his case more 
Lhon sixty years) are 10 be invariably set aside 7 T)r J L. Gray, 
who liad a sort of mama for change, tried in 1848 to restore de 
Frtmlnville’i name of Antedon, He went a siep further, and, 
alter Pennant, adopted Linck's apecific name (so far as Linck 
had any Idea of specific names, for they were unknown in his 
dav) of "decameros, ” so that the advocates of absolute priority 
will have to take ** Antedon decameros** as the designation of 
ComatfUa rosacea. 

In Gemminger and von Harold’s " Citalogus Colcopterorani," 
Antedon is deiived from qi^tI and ABJliv, and consequently spelt 
Antodoq ; 1 do not see its application in either case 

I shoqM be glad to see the ** rules of zoological nomencla- 
ture” (Ifr. Hughes means, 1 presume, those of the British As- 
soclatfon) tetter observed if it led to the exclusion of luoh bar- 
bonims os Butzkopf, Gatyghol, Sing-sing, Nabiroup, and others, 
which many of the readers of Nature wiU probably te 
pstoniihed to find In onr mtMlem sctentlfic nopipnplaturc. May 


we inquire if such a deKrlption os that of the celebrated " Huter 
aftsira/ts,” viz, *' nigro-cyoneus, nitidus, subtus ater,” which 
would apply to hundreds of spcciei of Histendse, is entitled to 
claim the protection of the Law of pnority ? I think we may 
sometimes foil hack with advantage on the law of common sense, 
or that, at any rate, it may be allowed to supplement the law of 
priority. Francis P. Pascoe 

December 23, 1876 


Sea FlBheries 

My chief reason for again intruding on you is for the purpose 
of aupfilying some omissions in Prof Newton's quotations from 
Prof Baird's first Report In this Prof Baird speaks of tha 
destrucLive'agciicy of the blue- fish. He slates that about a mil- 
lion and a quarter of these iishei are caught annually on the New 
England coast, but that any one who has watched the blue-fiih 
there must feel convinced that nut one in a hundred of these fishes 
is caught , he allovi s twenty fish of other kinds as being devoured 
or mangled by each blue fish daily, and then goeb into a calcu- 
lation of the thou'^ands of millions of fish which must be destroyed 
by the blue -fish, 1 am writing this from memory, hut I believe 
I am correct Prof. Baird then says (I pive this verbatu/s), 
p. 23 . — ” Indeed 1 am quite inclined to assign lo the blue-fish 
the very first poiition among the injuiums influences that have 
affected the supply of fish on the coast Ycl, with all this destruc- 
Lum by the blue-fish, it is probable that there would not have been 
BO great a decrease of fish as at present but foi the concurrent 
action of mao." 

This, the other cause of decrease, on which Prof. Baird lays 
great stress, is the numerous traps and pounds along the coast ; 
but in Clause XII of the sime summary from which Prof 
Newton quoted, I find the following , — 

" As there h reason to believe that scup, and In a less degree 
Ollier shore-fish, as well as blue-fish, have several times disap- 
peared at intervals lo a greater or less extent, within the historic 
period of New England, we cannot be certain that the use of 
traps and pounds wiihin the Inst ten years kii> actually produced 
the scarcity complained of, The fact, however, that theiM 
engines do destroy the spawning fish in so great numbers rendera 
it very probable that they exercise a decided influence." 

Prof Newton does not speak with his usual bcieniific precision 
wbrii he refers only to the cod, and doubtfully to the mackerel, 
having decreased owing to the bcarcily of the alewives — " cod, 
haddock, and hake ” being tneniioned m the same paragraph. 
Nor does it seem to me quite worthy of my friend, in discussing 
the probabilities of uverfuihing in the sea, to try lo prove his 
case by bringing forward an instance of overfishing in the rivers 
leading lo a smaller supply of food at a certain season for purely 
sea fish on the coast, and therefore a decrease in those sea fish 
Dogfish are ” predatory and mischievous i " they plunder the 
nets, and they tear the nets in pieces 

Athenrcum Club, December 29 E. W H. Holds worth 
[Pressure upon our space has necessitated a curtailment of this 
letter. This correspondence must now cease. — Er>,] 


The "Sidereal Messenger *' 

In Natuhb (vdI. xv. p 49), m a notice of Mr. KnobePs 
" Catalogue of the Litenlure of Sidereal Aalronomy," aLlention 
la called to the runty of.the Stderea/ A/rsientfer. We have, m the 
library of this Observatory, only one copy o( that periodical 1 
hope, however, soon In be in possession of a few Copies of vol 1. 
If so 1 shall take pleasure m sending one of them Lo the Royal 
Astronomical Society, All of Prof MitchcVs measures of double 
stars (about 300) are now m the hands of the prmter and will be 
published beiorc the close of the year. Osmond Stoke 
Cm. Obs., September 12 


South Polar DeprcBSion of the Barometer 

Mr Clement Ley, writing m Nature (vol. xv. p 157), 
thinks that the great depression of the barometer throughout the 
region rnund the South Pole os compared with that round the 
North Pole, it. " mainly due to superior evaporation in the Water 
hemisphere generally." This seems an inadequate cause, for 
evaporation must be small m the very low temperaEures which 
appear to be constant at all seasons in nigh southern latitudes. I 
am convinced that the cause of the barometric depreuiun toand 
the South Pole is the centrifugal force of the west winds which 
revolve round the Pole, forming, in Maury s words, "an «ver» 
lasting cyclone on a great scale, ” A sioular cyclone ii formed 
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TOUQd the North Foie oljOi but leis perfecQjTi and consequently 
the North FoUr barometric depresiion, though decided, is much 
leu t^n the South PDlnr. The reason of this difference I believe 
to be, that the North Polar cyclone is broken up by local air- 
currentt due to the unequal heatm? of land and sea — a came 
which icarcely exl&ta in the South Polar rcjpons, where almost 
bU is aea or snow-covered land John Murphy 

“ Towering " of Birds 

In connecliun wilU Mi Romamra' valuable letter on this sub- 
ject, the rollowing note may lie interesting Kooks, I am in- 
Ibraied, are sometiinefl killed by meona of a paper cone containing 
birtUime, which is placed In a locality where these birds congre- 
gate The rook inscils his bill and head into the cone , after a 
little time he ri&cs vertically into the air and then! falls dead. 
My mformanl— a traveller and spoilsman of much expeiience — 
considered the upward motion to be due to the ohstruction of 
sight, but the fact, 1 doubt not, will bear the same explanation 
as the towering in the case of a woundtd grouse 

ArTHUII SUIHKRIAND 

Ii- It IB of any importance to the qui^tiun I may state that I 
have lecn the following birds “ Luwei ■"—common snipe, field- 
fare, wood- pigeon, pheasant, partridge, common Australian dutk 
{A^as supgfcihosa), large Auslralian white cockaLoo, Australian 
Nankeen night heron, and Australian piping crow. 1 have shot 
many thousands of Auslralian duck, and lowering has occurred 
among them pretty ft eqiiciuly In one ca^^e, the nuLcs of which 
I have, the duck began to rise almost imuiediately, and rose to a 

S cat lieight. 1 was imloclniuled m the cerebral mjury hypo- 
e&is, but J soon found tliat tins was untenable, for 1 made a 
habit of pluLkmg .ind examining the heads of all lowering birds 
wluch I could recover, and there were some among them with 
tio wound vyhattver on tbc head One such in&tancc would 
have been suflicicnt to dispose of the hypothesis ; but I was 
unable to substitute anollier for d The explanation given by 
Mr Romanes meets the cunditiun; as far as they have come 
under my observations, A N 

T/IE SOC/ETV Ob' lELEGRAPU ENGINEERS 

T he Annual Ciencral Meeting of this Society was held 
at The Institution of Civil Engineers, 25, Great 
George Street, Westminster, on the evening of Wednes- 
day, the i3ih instant. 

The Repoit submitted by the President and Council 
showed that during tlie past year the number of Foreign 
Members^ Members, and Associates had gone on in- 
creasing until the total of all classes now exceeded 800 
Many valuable papers, it was stated, have been sent in, 01 
promised, for discussion during the current session, 
almost every available evening being already taken up 
The result of the ballot for the President, Vice-Presi- 
dents, and Council for the ensuing year, was announced, 
Prof. Abel, F.K.S , being elected President. 

A Conversasione was held at Willis's Rooms on the even- 
ing of Monday the 19th inst , when about 6cx> were present 
Amongst these were to be found almost all the prominent 
members of the telegraphic profession, as well as most of 
the representatives of the leading cable companies and 
men whose names are known in connection with electrical 
or telegraphic engineering. A magnificent display of 
apparatus had been got together, including everything in 
the shape of a novelty which had been introduced m con- 
nection with this branch of science during the past year 
Many interesting experiments were shown, and for the 
more especial gratification of the non-scientific portion of 
assembly, Mr. Apps and Mr. Browning of the Strand 
exhibited respectively their attractive vacuum tubes and 
microicopical objects. 

Prominent amongst the features of the evening were the 
experiments designed and personally exhibited by Mr 
Robert Sabine. These maybe divided mto three classes— 
(1) Showing the circulation of mercury under the influ- 
ence of oxidation and deoxidation , (2) Measuring time to 
the indniCMiinal portion of a second ( (3) Showing the 
potential at various points and the speed of waves of elec- 


tricity through submarine cables. F ull descriptions of these 
experiments — now publicly shown for the first time — have 
been contributed by Mr. Sabine to the recent numbers of 
the Philosophical Magazine, It was on the first-named 
that Sir Charles Wheatstone was engaged at the tune of 
his death in Paris, and, based upon the results which he 
obtained, he had constructed a form of mercury " relay ” 
constituting one of the most delicate portions of receiving 
telegraphic apparatus th.at could possibly be devised, The 
duration of impact, when an anvil is smartly struck with 
a hammer, was measured by means of Ibe arrangement 
in connection with the second series of expenmeots. A 
condenser is charged from a potential of one volt, and 
then discharged through a Thomson's reflecting galvano- 
meter, the deflection on the scale bein^ noted The con- 
denser is again charged ; a hammer in connection with 
one side of it is then brought on to the anvil which is in 
connection with the other side ; during the moment of 
impact partial discharge takes place, the amount of 
current escaping being known when that which remains 
15 next measured through the galvanometer. All the 
factois being thus known, the question of the tunc during 
which the hammer and anvil wcic in contact becomes a 
matter of simple mathematical calculation The third 
senes, owing to the difficulty of obtaining a sufficient 
length of Muirhcad's artificial cable, was scarcely so suc- 
cessful as the other two, but yet sufficient was done to 
show the principle involved. 

Prof ijewar’s electrometer, by means of wliich the 
electromotive force of the most minute fraction of any 
galvanic cell may be measured, and which is based upon 
the oxidation and deoxidation of mercury, was also 
shown. 

Amongst the a[iparatus Sir William Thomson's new 
form of maiine compass proved to be a centre of 
attraction. The adjusting ‘‘ spider”— the most leccnL 
addition —was absent, but yet enough was exhibited to 
show that the manner might to a gre^t extent row render 
himself independent of solar observations. Eight small 
magnetic needles are employed, and the friction of the 
various parts is reduced to a uimimuin Two soft iron 
balls are [ laced, one on each 'side of the coinpasi, and 
adjusting rods are employed in addition to them. The 
liquid gyrostat, ahead/ described in Naiuhe, was also 
amongst Sir William Thompson's collection 

Hanging around the walls of the room were carefully 
executed diagrams, showing what are perhaps the most 
valuable observations'of eaith-currents that have ever been 
made They were exhibited and are now presented to 
the Society by Mr H. Saunders, of the Eastern Telegraph 
Company Availing himself of <1 broken cable between 
Suez and Aden, Mr Saunder!i succeeded ici obtaining 
simultaneous observations at both stations, and saw that 
they are graphically represented , the coincidence between 
the two 15 striking to a degree. It is to be hoped that so 
interesting a record as this maybe brought prominently 
forward in the form of a paper, and so elicit a discussion 
upon a subject which, although ocrupying the attention 
of many, still remains one of the niost obscure pioblems 
in conneciion with electrical icience. Closely allied to 
these were the specimens of the movements of the decli- 
nation and honcoiital magnetic forca and of the earth- 
currents as observed at Greenwich and sent up specially 
foi the evening by the Astronomer-Royal They com 
prised the observations for a calm and a disturbed day, 
and served to show very clearly the correspondence 
which exists between magnetic and galvanic disturbances. 

A form of grapnel designed by Mr. Andrew Jamieson, 
assistant to Mr. .Saunders, did not fail to attract consider- 
able attention. The toes, instead of being rigid, are 
hinged on to a spring which yields under a pressure of 
two tons, and thus serves to release the toes from any 
rocks or foreign matter with which it may be brought into 
contact, whilst a hold la still retained of the cable. 
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A Icflephonc — showing clearly the principle of the 
apparatus — was exhibited bv the Messrs Wray, and 
musical notes were accurately transmitted by means 
of it through about 120 feet of wire The battery 
employed for the purpose was the thermopile, designed 
by themselves, which was also shown. Although » at 
first sight very similar to ihe well-known form of Cla- 
mondi the thermopile of Messrs. Wray has several modi- 
fications which arc undoubted improvements The 
extreme brittleness so fatal to many of Clamond’s bars is 
here got nd of by the introduction, for a distance of about 
two inches, into the alloy, of a tongue which really is only 
a continuation of the sheet-iron. At first sight one would 
be inclined to think that this would tend to lower the 
electro-motive force of the couple, but the reverse is stated 
to be the case. The asbestos rings are replaced by a 
framework composed of circular plates of earthenware 
suppoited on three tie rods which serve to give stability 
to the structure and remove from each ring of bars the 
supenn cum bent weight of all the others over it. But per- 
haps the main improvement effected is the method of 
healing the bars ; instead of allowing the flamers to im- 
pinge directly on their ends, or admitting the products of 
combustion near them, an earthenware cylinder forms the 
centre of the pile Around it and abutting hard upon it 
the bars are placed, and from a perforated chimney 
within the gas issues, and burning in blue jets, speedily 
raises the cylinder to a red heat, which is transmitted 
through to the ends of the bars 

r/Z/i PHYLLOXEKA AND INSECTICIDES 

S OMl^ time ago we published in our columns a short 
account of the results of the investigations of various 
scientific men in France into the nature of the Phylloxera 
— that terrible scourge which is committing such wide- 
spread ravages among the French vineyards Latterly 
we have received some reports communicated to the 
French Academy of Sciences dealing with the attempts 
which have been made during the last three or four years 
to arrest the mischief done by the insect, and ultimately 
10 destroy it altogether, by means of some potent drug. 
It 15 obvious that the remedy Lobe employed must possess 
two qualities at starting, viz., it must destroy the insect 
find it must not damage to any great extent the vine. 
But, further, it is not sufficient that when put in close 
contact With the roots of a plant— as in a pot — it should 
prove fatal to the insect, it is necessary, if the remedy is 
to be of real practical value, that it should reach and 
destroy the Phylloxera on all the parts attacked by it m 
vines which are planted out in the open air. This is a 
leal difficulty to overcome, aa the remedy, be it in the 
form of solution or of vapour, cannot easily permeate the 
soil, sometimes clayey, sometimes sandy, on which the 
I'lnc is growing, so as to reach and act upon the smaller 
root branches whose nutrition the Phylloxera diverts into 
Uheir. 

M. Moiiillcfei t, a professor at the School of Agricul- 
ture at Grignon, was the gentleman delegated by the 
Academy of Sciences to make the necessary experi- 
ments for the purpose of determining what agent was the 
most practically applicable to the destruction of the Phyl- 
loxera, and the account of the numerous substances em- 
ployed by him with varying results "fills no less than 200 
pages of a memoir presented to the Adademy of Sciences 
It 18 not our intention her^ to do more than give a bnef 
of the results at which he arrived. 

He divides llic substances used by him into seven 
groups, the first of which was composed of manures of 
various kinds, such as guano, superphosphates, farm- 
muck, &c. ; the second of neutral substances, as water, 
soot, and sand ; the third of alkalies, as ammonia and 
soda ; the fourth^ of saline products, amongst which were 
the sulphates of iron, copper, zinc, potassium, and am- 


monia, alum, and sea-salt ; the fifth of vegetable essences 
and products, as decoctions of hemp, datura, absinthe, 
valerian and tobacco ; the sixth of empyreumatic pro- 
ducts ; and the seventh of sulphur compounds. It was 
only with some of the substances contained in this last 
group that really satisfactory results were obtained, and 
It is to M. Dumas, the permanent secretary of the French 
Academy of Sciences, that the credit is due for suggesting 
the employment of the alkaline sulpho-carbonates of 
potassium and sodium and those of barium and calcium 
All the other classes of remedies mentioned above were 
either without effect on the Phylloxera, or, in tlestroying 
It, also destroyed or damaged the vine 

The sulpho-carbonatcs, which were carefully studied 
by the great Swedish chemist Berzelius, are obtained by 
combining the alkaline mono-sulphides wilh the bi- 
sulphide of carbon, arc either liquid or solid, and emit a 
powerful odour of sulphuretted hydrogen and bi-sulphidc 
of carbon. 

The alkaline sulpho-carbonates in the solid slate are of 
a beautiful reddish yellow colour and deliquescent, but 
are not easily obtainable in that condition , the sulpho- 
carbonate of barium can be easily procured, however, in 
a solid state, and presents the appearance of a yellow 
powder, but little soluble in water The sulpho-carbonates 
decompose under the influence of carbonic acid, forming 
a carbonate, and evolving sulphuretted hydrogen and bi- 
sulphide of carbon. These two latter substances are 
gradually liberated and, as they have a very powerful 
effect on the Phylloxera, one can underst-ind that the 
sulpho- carbonate, placed m the ground, may prove, by its 
slow decomposition, a powerful inseciiLidc In the case 
of the sulpho-carbonate of potassium, over and above its 
toxic effect, it has a direct invigorating influence upon the 
vine, as the carbonate of potassium is an excellent 
manure. 

The employment of the sulpho-carbonates as a means 
for the destruction of the Phylloxera was suggested to M 
Dumas by the clearly-recognised need that theie was of 
some substance that would evaporate less quickly than 
the bi-sulphide of carbon ; he saw that it was desirable 
to apply tlie insecticides in ^ome c ombinalion which would 
fix them and only allow them to evapoiate gradually, so 
that their action might continue long enough m any one 
place to infect with their vapours all the surrounding soil. 

But the task of eradicating the Phylloxera has by no 
means been accomplished by the mere discovery of the 
value for the purpose of these substances , there is the 
further difficulty of applying them to the vine in cultiva- 
tion. One thing seems very certain, that in order to 
render the sulpho-carbonates practically efficacious m kill- 
ing the insect, it is necessary to use water as tbc vehicle 
by which they may be brought to all the underground 
parts of the plant, and that the best time nf year for their 
application is the winter nr early spring, when the earth 
is still moist and the quantity of watci necessary to be 
brought on to the ground by artificial means is conse- 
quently less Mixed with lime in the pioportion of 2 Co i, 
these sulpho-carbonates give a powder which can be 
spread over the ground before the heavy rains, that is, 
between October and March, and winch will probably 
prove Itself very efficacious. 

The conclusion at which M Mouillcfert arrives at the 
end of his report is that the efficacy of the sulpho-car- 
bonates is proved, and all that is necessary is to bring to 
perfection their employment in agriculture, which can 
only be accomplished by the intelligence and practical 
knowledge of toe vine-grower who is well able to dis- 
cover the economic processes of cuUme which are con- 
ducive to theu: successful application 

He ends by saying that " Science has accomplished its 
mission, and it remains for Agriculture to fulfil its part” 
in the eradication of the Phylloxera from the vineyards of* 
France, 


NATURE 


201 


faih 4, 1877! 

CAMBRIDGE (US) OBSERVATORV 

I N two previous articles (Nature, voL x. pp. 186, 206) 
we ^Ave a sketch of the history of some of the prin- 
cipal observatories of the United States. Those which 
we then referred to are all more or less connected with 
the work of education. We shall now give some details 
of an observatory which has been enabled to make marked 
advances in independent research outside of its educational 
service \ we refer to that of Cambridge, Massachusetts. 

A look into the earlier annals of the observatory of 
Harvard repays the inquirer at the outset by reveal- 
ing the interest m astronomical pursuits which was felt 
in the old Bay State many years before the founding 
of an observatory was practicable in the United States. 
In 1761 the Province sloop was fitted out at the public 
expense to convey a Harvard professor, Winthrop, to 
Newfoundland, ^o observe the transit of Venus of that 
year , and m the troublous times of 1780 the old Bo-ird 
of War" fitted out the Lincoln galley to convey Prof 
Williams and a party of students to Penobscot, to 
observe a solar eclipse At so early a day was New 
England disposed to encourage scientific observations. 

In 1805, Mr. John Lowell, of Boston, was consulting 
with Delambre in Pans on astronomical observatories, 
and forwarding his iiiformaLion to the Hollis professor, 
Webber, who even then indulged the hope of seeing an 
obiervatoiy founded But it was only in 1839 that an 
observatory was erected on the Dana estate, and the 
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observations which had been authorised by the United 
States Government to be made in connection with 
Lieut Wilkes's exploring expedition were conducted by 
Prof Bond until the year 1B42, 

A new issue now arose. The sudden appearance of 
the splendid comet of 1843 was, happily, the occasion of 
final success in the founding of the present institution 
Cambridge was immediately appealed to for information 
about this strange comet. But the observers had no 
parallactic instruments or micrometers of the least value 
for Us observation. While they were endeavouring to 
obtain data to compute the comePs orbit, a meeting of 
citizens was held, under the sanction of the American 
Academy, to take measures for procuring a first-class 
equatonal ; the needed amount of 920,000 for the instru- 
ment was contributed in Boston, Salem, New Bedford, 
and Nantucket. The equatorial was ordered from Merz 
and Mahler, of Munich, and Harvard determined to erect 
a new observatory. The location selected was 80 ft. above 
tide-water, and 50 ft. above the plain where the soil was 
found favourable for the stability of piers for the instru- 
ments. In 1844 the buildings were occupied, and an 
equatonal of 4410. focal length and 2^ in. aperture, and 
a transit instrument loaned by the United Stat^s^ were 
temporarily mounted for observations until the arnval of 
the great refractor. This was placed in position'} une 24, 
1B47 Among the earlier objects on which systematic 
observations were made with the new instrumefit were 
the nebulK of Androme^ ui 4 Orion, ** These nebulz,” 
said Prof, Bondf “ were regarded as strongholds of the 


nebular th€ory , that Is, the idea first suggested by Che 
elder Hcrschd of masses of matter in process of con- 
densation into systems.” Orion's nebuU had not yielded 
to either of the Herscliels, armed even with their excellent 
reflectors, nor had it shown the slightest trace of resolva- 
biliiy under Lord Rnsse's 3 ft reflector Bond announced, 
on Sept 27, 1847, that the Cambridge refractor, set upon 
the trapezium under a power of 200, resolved this pan of 
It into bright points of light, with a number of separate 
stars too great to be counted With a power of 600, 
“ Struve’s Comoamon ” w.is distinctly^ separated from its 
primary, and other stars were seen as double 

Within a few years yet more brilliant discoveries fol- 
lowed, Among them the inner ring of Saturn and iti 
eighth satellite, the coincidence of which hitter discovery 
on the same day (Sept. 19, 1848) at Cambridge and in 
England in no wise detracted from the honour due to 
each discoverer. It required, in those times, weeks before 
the discovery, indeed, could be mutually made known 



Fig % —Cambridge Equatorial 

In 1850 Prof W. C Bond, with his sons, invented the 
spring governor, which gave an equable rotatory motion 
to the revolving cylinder of the chronograph. The olMer- 
vatory having been placed in 1849 on a permanent endow- 
ment by a legacy of 9 ioO)Ooo from Mr E, B Phitllpi, a 
young graduate of Harvard, and a fund for printing itt re- 
sults having been also provided by will of the Hon. Josiah 
Quincy, jun , the reports of the first syBiematic zone 
I'bservations appeared in 1855 as Part II. of vol. i. of the 
" Annals.” This zone catalogue comprises 5,500 stars 
situated between the equator and 0° 20' north declination. 
The second volume, published in 1857, embraced chiefly 
observations of the planet Saturn made during a period of 
ten years. The second part of this vol. li. is a zone catalogue 
of 4,484 more stars in the same zones as those observed 
before 1854 It was not printed until the year 1867" 
The splendid vol 111 , published In 1862, is a quarto of 372 
pages, with fifty-one plates almost entirely illustrative of 
the great comet of the Italian astronomer Donati, whicl^ 
appeared in such different forms in America from those 
seen in England. 
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The Great Nebula of Orion was the other chief object 
•f the observatory up to the death, m 1849, of Prof W. C 
Bond, the father, and thence to the death of the son, 
Prof. G. P. Bond, m 1865. The observations o^^his con- 
stellation forin the latest as yet published volume of the 
** Annals,” i-^sued, in 1867, under the supervision of Prof 
T- H Safford, then director of Dearborn Observatory, 
but formerly in charge at Harvard as assistant in the 
observatory. For Mr G P Bond's work, and especially 
for his observations on Donati's comet, he received a gold 
medal from the Ro)a 1 Astronomical Society in 1865 * 
Since the year 1866, in which the present director, 
Prof. Joseph Winlock, took charge of the observatory, its 
work has been yet further most successfully extended into 
new fields of research, by his own labours, and those of 
hi8 able assistants, Messrs, Searle, Rogers, and Pcircc 
Besides what is known as routine work of all observatories, 
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spectroscopic observations of the sun and of stars and 
nebulrC, and tho moist cartful photogiaphs of the sun, 
have been frequerit Five hundred diawings of the sun 
were made between J.itnnry 1872 and November 1873, 
and 500 careful drawings of solar piominenccs in the year 
1873. To this V Oik IS to be added a great deal of labour 
given to the determination of longitude differences, and 
the observations, by Prof Winlock, of the solar eclipse of 
1869, at bhelbyvillc, Kentucky, and that of 1B70, at Jerez, 
in Spam The general reader, as well as the astronomer, 
cannot fail to be iiucresLcd in the beautiful pictorial re- 
presentations of these and of other astronomical pheno- 
mena which have been issued by subscription recently 
from Harvard. 

* Mr pond was the fii^t Amrncnn, wc hclieve, to be tbiiR honourrti wiih 
the gold metlal ur.LfarLigii >.cicn'ihc bouciv I'nif ^aIbqh, of Ann Aibor, 
rnd more recently Pro' Simon NewrninL, of the Uiiiied SiatC'< Nai,d 
Ot)i)«rvaior>, havi. been the recipicnls of like lunionri , ibe ronner friMh the 
Impannl At.idemy at Punt, iha iBtlerlaU ye^r, from the Royal Aslronomicjil 
Society of Loudon 


The great equatorial, made in 1847 by Merz and Mah- 
ler, of Munich, has an objcct-^lass of 1510. in diameter, 
and a focal length of 22 ft 6 in The power of its eye- 
piece ranges from 100 to 2,000, the hour-ciBcle is 18 m 
in diameter. The movable portion of the well-balanced 
in^tTuinent is estimated at three tons Us original cost 
was about 93 o,ocx>. The sidereal motion given to this 
telescope is row secured by clockwork from Alvan Clark, 
which IS spnktn of by the observers as the only known 
** driving-clock working with perfe( t steadiness ” The 
telescope rests on a central granite pier, in constructing 
which 50a Lons of granite were used. It is 40 ft high, and 
rests on a wide foundation of grouUng 26 ft below the 
ground surface Upon the top of the pier is laid a cir- 
cular cap-stonc 10 ft in diameter, on which is the granite 
block, 10 ft high, bearing the metallic bed-plate. This 
instrument is in the central “ Sears Tower." 

The meiidian circle was mounted in ^he west transit- 
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room in 1870 It has modifications, introduced by Prof 
Winlock, not usually found in transit instiumenis, chiefly, 
that the graduated circles arc directly above the piers, the 
bearings of the pivots being cained by iron standards , 
the axis friction rollers rest on rods rising from the base 
of the piers and counterpoised below the floor The pivot 
circles and reading microscopes are protected by glass 
casing; the object-glasses of the transit and of each of 
Its colliinalors, made by Clark, arc each 8 in. 

In the wc'^t dome is another Clark equatorial, made in 
1870, with an object-glass of in. In the east wing is 
the transit circle made in Pi of Bond's directorship, by 
Simms, of London Its focal length is 65 in , its object- 
glass 4| in , Its circles are 4 ft. in diameter, read by 
eight microscopes to single seconds. Cambridge pos- 
sesses a ttumber of more modern instruments, constructed 
to meet the wants of astronomical investigations at this 
day. 

The spectroscopes, photometers, and photographic ap- 
paratus are peculiar in form and power. The speclro- 
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■cope used with the west equatprial in solar observations 
powerfully disperses the rays of light, which are earned 
twice through a tram of prisms In photographing^ the 
sun a lens of long focus is used, the light being thrown 
upon it by movable plane mirrors This plan of Prof 
Winlock's was adopted by the astronomers who went out 
under the U S Government to observe the Transit of 
Venus in ©ecember, 1875 

The photometer, or light measurer, made by Zollner, 
has been used for three years by Assistant Prof. C h 


Peirce The design is the accurate measurement of the 
magnitudes of all stars in Argelander^s Uianometria be- 
tween 40“ and 50** north declination, determining these 
magnitudes on a scale of uniform ratios of light, so that 
the probable error of one observation shall not exceed the 
tenth of a single magnitude The great object of this is, 
that throughout Kurope and the northern part of the 
United States there will be constantly enough of acca- 
rately detei mined stars near the zenith to serve as com- 
parisons for any star visible to the naked eye whose mag- 



nitude IS to be estimated The secondary object is the 1 
prosecution of inqiiinrs with regard to the distiibution of 
the stars in space, their iiiaj^iiitudes and variability 

The true tune is daily given from this observatory to 
the State-house and other places m Boston, and by means 
of the telegraph lines to the whole of the New England 
States. It IS received directly at noon each day without 
the inteivcntion of any operator ; the various lines being 
merely switched into the tune line, the same click is heard 
at the same moment over the Eastern St.itcs 

Much more, however, than this is done for securing 
accuracy of time at any hour of the day If anyone 
wishes to It am not only what the true time is, but wlitther 
Ins own watch is a good timekeeper, he may icadily do 
so by a visit to the biate-house in Boston The arrange- 
ment for this, introduced by Prof. Wmlock, is as 
follows , — The observatory clock is put in circuit at 
one end of a telegraph line, connected with which, 
at the State-house and other points, is an ordinary 
telegraph sounder When the clock breaks the circuit 
by every second swing of the pendulum, a click of the 
armature of the sounder is heard at each of these points 
The clock being so arranged that at every lifty-cighth 
second the break ceases, and at every even hve niinuies 
twelve breaks cease (no clicks being then heard), any 
person can, by listening to the sounder, compare his own 
watch with the standard clock He can tell whether his 
watch is fast or slow by watching when the sounder 
ceases, the first click after the short pause being always 
the beginning of the minute, and the first click after the 
long pause the beginning of an even five rninutes, as 
shown by the fare of the clock in the distant observatory 
This standard motor clock is of course regulated with 
extreme care It is customary, for the government of its 
rate of motion, to use shot of different sizes, which, ac- 
cording to the size, produce a change in the rate of the 
endulum varying between 005 and o 10 of a second per 
ay. These are used as the astronomical correction lor 
clock error may require The time given by the standard 
clock thus regulated is that of the meridian near the 
State-house, sixteen seconds cast of the obseivatofy. Prof 
Wmlock considers that the use of the telegraph sounder 
gives a more satisfactory accuracy of time than ran be 
given by other clocks which are put within the circuit and 


controlled, as is usual, by the standard clock , for in their 
case a \aiiation in the strength of the dcctric current 
introduces an error in the beats of the pendulum, but the 
telegraph sovindci must gfve the tunc with entire accurao, 
With so much before one at Cambiidge of which irte- 
rcsling note could be made, one can do no more than 
attempt to trace its eaily and mumliccnt endowment, its 



earliest discoveries under its first labourers, and the steady 
and recently very rapid advances not only in the highest 
objects of an observatory — exactness througliout extended 
senes of observations— but in the exercise of professional 
skill in the invention and manufacture of the best appli- 
ances of the day for carrying on these investigations. 
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MUSEUM SPECIMENS FOR TEACHING 
PURPOSES ^ 

III. 

T NOW pass to the second great division of inuseiim prepara- 
honi, those that are preserved in a fluid medium , the only 
way in which the greater part of the strnctuie of most animals, 
both vertebrate and invertebrate, can be kept from change anti 
decomposition 

The finit question for consideration is the beat preservative 
medium The one which has been most extensively used in 
all countries is alcohol Various substitutes, as solutions of 
common salt, ahiin, bichloride of mercury, or arsenic, have been 
proposed and tried, chiefly on account of the expense of alcohol, 
and other slight disadvantages, but after a few trials these have 
generally been given up At all events, the experience of alcohol 
in all the large museums of this countr)', has lieen so satisfactory 
compared to that of other media, that it is now alone used The 
objection of cxpen>*c which was caused by the high duty, has 
lieen m a great mensure obviated by the permission to use “methy- 
lated " sjnnt, duty fiec, though some di '•ad vantages have been 
thereby entailed ^ 

There seems little doubt hut lliat n mixture of alcohol and 
water (commonly known ps "spirits of wine," or when spoken 
of in rrUlioii to anatomical purposes, as “spirit" only) of the 
proper strength will preserve an anmi'il substance for an inde- 
tinite length of time 1 here are •<pccimens in the exhibilirn, 
(No 387S rt), belonging to the Museum of Anatomy of the 
Academy of Science at St Tetershuig, jirepired by the cele- 
brated Dutch anatomist Riiysch, and bought from him by the 
Oar Peter the Great, In 1717, .^till in a perfect state of pre- 
servation We liave now in the Museum of the College of 
Surgeons many ihnusand preparations put up in the last century 
bv John Hunter, and wniLh .ipjieai to nave undergone no 
changes beyond those which took place during the hrsl few 
weeks of immeisinn in spirit, and which may be described as 
n certain amount of hardening and conlraction of the tissues by 
coagulation of the albumen cuiUaincd in them, and discharge of 
much of ihe natuial colour 

The exienl to which these changes tike plate depends very 
much upon the method with which the specimen is treated in the 
first insiance Sometimes U is desirable to harden the &lriicture 
rapidly, as m pre|)arnlic)iis of liullow viscera, vi'hen ihe form 
alone is essential, m uLlicrs, where prcservalion of the general 
appearance and the texture of ihe tissue is* moie r-quisiie, and 
where further dissection is likely to be rer|iiircd, it is best to keep 
It as much as pnssililc of the natural sotlness The firit condi- 
tion IS produced by immersing the preparation, when placed in 
the position in which it is to remain, in alcohol of the greatest 
strength, which afierwards may be diminished , the latter by 
beginning with a weak solution and gradually increasing the 
strength up to that finally iis^d for permanent preservation 

The strength ol the alcohol la estimated by its specific gravity, 
ascertained by the insliument railed llie hydrometer But we 
do not speak of the actual specific gravity of physicists, but 
follow the conventional standard of the spint-lrade, the alarting- 
point being taken at what Is called “pioof" at a trmperature of 
60“ F., and the scale divided into degrees or “ pcr-ceniagps " 
above and below proof By i per cent , or i degree under proof, 
IS meant proof spirit with one-hundredth part (by hulk) of water. 
Spirit 10 per cent, under proof is a spirit consisting of 90 parts 
of proof spirit and 10 of water Un the other hand, by 10 per 
cent over proof is meant that lOO parts (by bulk) of such spint 
will require lo parts of water to bring It to proof 

The “reciified spirit," as commonly soM, is about 60 or 65 
per cent above proof. Thu is only used for hardening piepara- 
iions 

For ordinary uac in the museum, proof spint Is strong enough, 
though to be quite on the safe side we generally use lO per 
cent over prool, dilnting the icctified spirit with distilled water 
til I it IB reduced to the requisite strength, as ascertained by the 

■ Lecture at the Loan Colleclion of Scientific Apparatus, South Ken- 
■Inaton, July 26, 1871^ liy Prof W H FJoarer, !• R it , Coniervator of che 
Mumuoi of the Auyal College of Siirgeoni of Enirland Continued from 
p iB 4 

8 Methylated npuit n decidedly inrcnoT in tran«pareney and in ahience af 
colour to pimipint, ind even il brif^ht when first uMtl, ii epi to become 
urbid afier a lime Jo a iarje esiablishment thu can be to a Kreai eeicnt 
remedied by pauing the^ discoloured ipint ihrouah n etdl, but It would 
bn very desirable lo consider whether huiiie other method could not be 
deviled by which alcohol could be used for scieniific purpoaei, without the 
neccMicy of paying the proient heavy duty ol siaieen bliillinp and Bupenca 
a gellon 


hydrometer. This is the strength commonly used for all kinds 
of preparations, though it might ^be varied with advantage in 
some cases. 

In estimating the preservative power of spirit, consideration 
should be given to the bulk of the siKCimcn, and especially the 
amount of water contained in Its (issues, os compared with the 
quantity of ^plrlt used For instance, if a large solid mass of 
animal substance la placed in a jar litile larger than sufficient to 
contain it, filled up with proof spirit, the amount of fluid con- 
tained 111 The specimen will so dilute the soint that decomposi- 
tion, Giipccially of the mierior of the specimen, to which the 
spirit cannot jienetrate, will not be prevented, whereas a smaller 
specimen placed in the same jar of Bjiirit will be preserved per- 
fectly Many collectors of objects of natural history do not 
attend sufficiently to these considerations, and hence the speci- 
mens become spnilecl, much to their disappointment or to tliat of 
their cnniignees The way to obviate ihis is not to use stronger 
spirit, as that would harden Die exterior of the specimen, and 
prevent the spirit penetrating to the centre, but to use 
greater bulk of spirit, and especially to change it, afier a day or 
two, pouring away the old diluted spirit, and substituting 
fresh, repeating the process if necessary more than once. 

When a specimen has once been thoroughly saturated with 
spirit, and its tissues hardened, a strength much belOfw proof will 
be sufhi-ient to preserve it The nature of tbe specimen mubt 
also be taken into consideration P'or inslancc, ncr^ tissue, as 
m the brains of animils, requires stronger spirit for its preserva- 
tion than ligamentous or fibrous tissues Much will also depend 
upon the Ireshncsa 01 the specimen If decnmposirion has 
already set in before it is placed in spirit, it will require much 
stronger spirit, and more frequent renewals llian if it is fresh 

With must preparations u is desirable to cleanse them well 
before mounting them in spinL They should be left a few hours 
or days (acconling to the tempeialure) in water frequeiidy re- 
newed, and the blood should be washed out of the large vesselsi, 
by means ol a stream of water directed thiough them This 
Will save to a large extent the discoloration of the spirit into 
which they are placed When removed from the water they 
should be allowed to drain, and be gently diicd with a cloth 
before placing in the spirit, but no part of them must on any 
account, at any lime during the process of p||naraiiun, be allowed 
Lo become actually oiherwise dark fflBns which are qmie 
irremovable will be produced. This precaution is most e'-sential 
when they have been once in spirit, and arc removed for exami- 
nation or further dissection, as evaporation of the alcohol, and 
coii<iequent desiccation of the preparation, Lakes place much more 
rapidly than that of water 

in most cases it will be requisite to change the spirit once or 
oftener, before all the soluble colouring matter is given od from 
Lhe preparation, and it can be permanently mounted The 
discoLoured spirit need not be wasted, as it can be perfectly 
restored by passing through Lhe still 

To succeed m making a good anatomical preparation, much 
patience, iieaLness of hand, knowledge ol the subject illustrated, 
and some artistic talent are required No pains snould be spared 
to make it tell the lesion it is intended to convey in the most 
attractive and pleasing manner Everything ihould be disjilaycd 
as definitely and clearly as in a drawing, and there should be no 
appearance of negligence or want of hnish in any part. 

When an elaborate dissection is required, it must, at lea^t in 
all its later stages, be earned on ^while ihe specimen is under 
spirit, fixed in a flat dish or bairn The small fragments of con- 
nective tissue whiLh have Lo be removed then float out from 
between Lhe fibres of the muscles and the vessels which are to be 
preserved and exhibited, and they are carefully snipped off with 
hne curved scisbors A dissection which looks clean and highly 
finished as long as it la in air, when placed in fluid, becomes al 
once cloudy and obscure, from the floating up ot these little 
particles. Hollow viscera, as hearts or stomachs, are distended 
by injecting their intenor with strong spirit, tying or plugging 
Lhe apertures by which it could escape, and placing them for 
several days m a vessel with tbe'same fluid 11 all the requisite 
precautions are taken, they will then preserve their form, and 
lhe Interior of ihcLr cavities can be exhibited, by cutting openings 
or "windows" through different parts of their walls. If from 
any cause a cavity cannot be made to contain spirit, it may be 
stuffed with cotion-wool or horse-hair during hardenmg The 
preparation, when laid aside to harden, if not suspended, ihould 
be placed m a bed of cotton wool adapted to its form, other- 
wise it will become Irremediably flattened on the side on which 
it reata 
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PreparAiions arc usually mounlcd m open tiI lUc 

top, and with a foot helnw, and eilhei circular m oval, / r 
flattened on two opposed aides, The foTin h selcctc i atcnrilmc 
to that of the preparation 1 he ovals ahnw nIT some prepaiatums 
to (greater advantage than round boLllce, luiLhave the fiisrilvaiit^ge 
of being more expensive aiul being (cspeLuHy when ol Hige si/e) 
liable to crack spontaneously, and apparently wiibouL i- 

bon, but probably in consequence of sonii, <iUei itiun tif lunipc- 
ralure affe cling the unequal tonsiouof the oulei and inner surface 
of the glass at the bent ends ' 

Hie hue silk thread :» by which ihe prey)"! ration ib to be siis 
pended arc brought over the edges of the lar, ami passed Ik nea'li 
an ordinary thread lied round llie groove, then rebnned iml 
secured across the top of the )ar As ilueads fastened m this 
way occasionally are the means of causing ltaI<agL' of the spirit, 
with which of course they me alwaj s saiuiatuii, -.tune pn In tn 
tie (hem to apiece of wood, 01 whale 1 nine, hxnl acrus-. llie 
mouth of the ]ar The only disailvinlige of Ibis la that it en- 
tails some additional tioulde, and a mluLtriu of the numbei of 
pointb of suspension which may be ni.ule u.e ol m the olliLr 
method 

There arc two nii Ihods generally adoplcil for closing the upper 
end of the jars after the piepii a' i.ni is inoiuited in i* The 
oldest, and still very gmerally used, is by means ol siicuc-^'iivr 
ln]/cr<i of blailJer, tin foil, thin slietL kad, Maddir acain, 
and Anally black vainish The liHddti mud be ni iceiaLed 
until it IS partially decompobcd, and then it will adhere firnily 
to the glass This iiect suty niaki's the j rocehb a disa>iicc.ible 
ani^ tlirty out* 'ihe ohjcil of the lui foil is lo pio'rct ilie leail 
from the oxidisation winch always lakis ]i 1 aLL when ihr vapour 
of spirit comes m contact with it thiougli the hr t Uyci of 
bladder, tm not being so acted upon A l.nyLf of tin only wouhl 
answci as well is the tin and lead, but if Ihidv tmiugh (ui Ihe 
requisite siieiigth, would be nKjre expulsive iiul IlSj it ily 
worked round the edges of the glass The thin sheut nl tin 
Js gummed to the siirf^j^ce of the lead, uid tlicii they aie cut 
logcLher to the requisite sue, and treated as one, the Ini bci ig 
of course pfaced downwauls 7 'he edges ire firmly pre-,s(.d down 
round the lip at the top of the holile mil into the groove, with 
pieces of b ix-wood shaped for ihe purpose MulIi of tin* success 
111 closing ihc IjoUIl dcptnd-i upon the rare willi w'hioh this is 
done Then the second 1 lyn ofbliddii ii [nil on, and lied 
firiTily with twine, round iht groove nt Ihe top rif the boUlc 
When thoroughly diy the iwinc is rcmovnl, -md Lliu i dge:» of llic 
bladder neatly LniniiiLd with al..iiife , il is T.flL^\^ luUcoalLd with 
one UI twolayeis ol black paint and a 1 lyer ol bUuk japan 
v.iriiish, 

Houles closed ni lliis w.iy often keep 111 llu spirit for lUTiiy 
years wiihuiit anytnaknal ahirPioii in its h vel, but llieie is 
generally a slight eViiporatign, so iliat tin y have In be walc.ln.d, 
and whenever tile spirit gels so low iliat ihc sifety nl ilie pre- 
paration 13 endangered, the old cover must be cut ofl, and the 
i>pccimeii remountLd and closed m by ihe same process 

A more expeditious and cleaner pro.,i''S, whuli has also the 
nd 'Vantage of admitting light to the top of ihc picimi -itjon ami 
allowing It to be Retn from above, is liy iht uso ol gl iss co\c’-. 
'i'hc lop of the bottle is ground sinoath, md a loicT of glais 
ul thiLkniss suited lo ihe size oi the liollle uiU In lit U Miuy 
piaciiLil ditficullies have been cncouniered in iMuyrng nut th.s 
process, but they have been inoslly surm MUilt'd by cxperuiiiul 1 
and perseverance, aiul it pi.iliably will in time cnLiicly siipti-'f do 
the bladder and kad plan 

OiiL cause ol ilifficidly was the freq-i lU Inrikagcid holtles 
so fasiened, upon uhauges ol temper iluic , in llie (dher pi in, iht* 
top, being somewhat llexihle, yields wil'i the varying slate of 
expansion ol the lontuils of the jir, but thu nliss topis pir- 
fectly rigid, and if the picssure is lou gieat ttuisL Litlier ‘-epaiaU 
from the bottle 01 bicak. This ocmis cUielly ni Urge boliki 
wheic the bulk of spirit is gieat, and Lonsnjuinlly Us expan- 
sive power out ol proportion lo the SilrLiu^lU of the gUsv, This 
can be obviated (o a great extent by not Idling tlic buttle Lom- 
pleiely, as then the layer of air at the top, liLing far iiuuc 
compiessible than Ihe spirit, acts as a sou ul bullci belwcLn 
the iHJillc and the glass , but in large bottles we genexidly lakr 
the further precau'ion uf a small safe ly- valve , a hole diilkd 
through the covei, wall a loosely fiUiiig stopper to check loo 

‘ The jiETCTtcst clciiderAlum m putiing up w..l prep ir.iuons is \ dur.ddc 
glass jvr with II it stile , ihxt ihe tlisuirltiai nf llu* iiLjcll LiU<(-d 
rafr^LtiOn tlinnigli iHl Lurved surlAi.e of the gl isi uiAy bt* .oukIlJ lUnh up 
cells do very wdl for small objecu. bm lliey very lajkh ivt-p ami »• ii<» 
i^Uy fulwhaik tried oil a large scale The subjeU stilt all a guau held | 
for eapenmeni 


great evapoialioii, or the ingiiss of dirt TlirouL;h Lins hole 
the lar can be filled up with spirit, when requued, without the 
necessity of rbslurbing the prtparUioii, as in the old pmct'S's 

A second flifTiLulty wiih glass-covered jars was to lind a 
(fluent tfj fix the lop, at the same Urns easy of applitaUnn and 
not dissolved ur WLhkened by the spirit Isinglass dissolved in 
stinug acLlic acil, pme gutta jiercha, a mixture of pitch and 
gulL* perchi, and other substances, have br-cn suci tssivcly 
usul in the Museum of the Colit ge of Surgeons, but finally 
w c have given them all up fur a composition hold aa *' l<.ock 
marine glue It is a[>p 1 ied in a melted stale, the edges of the 
glass cover iTciiig also healed A small gas jit fixed on a 
llexihle tiil>c gieaily facihralc-. this pro 'css 

rin suspending threads can lUhei be fixed to a glass rod placed 
.icross the top of tlic hoKlc just lu hjw the gl.TSS cover, the ends of 
w'IiilU arc kt into notches cut for ihe purpose on oppuaitc sides 
of the msule of tlu upper nm of the iir, or they tan be In ought 
(jilt between Ihc lo,i of the jar and the glass co\ci, indicddcd in 
ihe ceinenl, ,>nd SLCuretl hv a string tied round the lop of the 
boUh 111! the Lcmcnt is hard, when they can be cut olf dose In 
tliL outer edge of tlie cover, and the securing string removed 
The prLp.iraiion is then finished by ntally painling the edge of 
llu* toviring gla^s and cement, and the melt of the bottle foi a 
slioil distance bdow', with two or thrie coals of b’ack v.unish 

bur disp’avnig dilfueiit paits of the jirepaiation, cspeciilly 
c 111 ils or i ivilies, blade and while hogs’ brisitlLS and variously 
( iilourid ghss rotls aie used iJclicale pieparalions, wliich c innot 
be ki jil in position if simjily suspended, aie Ifisltned by stitches 
(o thin Iran-ijarent plates tif mica, or to opaque coloured slabs 
of w^Y, or L.xrdboaid black or blue nrc llic colour-, gene lally 
piclcrred, '»s in gieatcst luutrast to the ii'^n il coloui of pit- 
p irationv, as Oiown in tlie beautiful icrits of disced ions dJus- 
lialing llic analoiiiy of tlie fiog (bq04() LoiUiibiitcd by I’lof 
] fiixlcy 

1 liavi* 'aid nnihiiig yet about in|ccluig prep Lrilions, a jirocess 
nrcessaiy in ordu tu displ ly the course and disti ibiition of 
bbiotl vessel* Then are two knnk of injeclioiis, fine and 
co.irst , (he foriYU r fills liie capillary vtssd-., uiul for prejiara- 
lions intended to be Seen witli the ml- cil eye, gives 1 blush of 
ihc (0I0111 ascil to the Lisi^ue, and is chufiy valuable as iiulicaUTig 
the relative amount ul vascularity id conliguoui tissues 1 ‘ui 
imcio'(-opical invcstigalions it is iii\ iluablc, ind the methods 
cinplnjcd and the m diriak lued aic fully dclailetl in all works 
dt-vided to niicio Lopital minipulilmn Cmisi miectiou is 
inlcndul only to show the vessels vi .iblc lo the C) c, uud not lu 
inlei into Ihc capill uics Size, bu gcnci illy used as .v basis for 
fine iii)ccL]<ins, is not so s'llisractui v in this cise, as d in any 
bulk It cimliacls m liie spud Ihc best niateiul (uilro- 
duttd by Di I il 1 ‘cUigrew, b R S , when A-si',! 01 m the 
Museum of ihi I'ollege of .burgeons) is fim pbs 1 1 ijf P.iris, 
LoliJiired with vcrniilion or ultiAinanne, accordin' n the imc 
of red 01 blui IS Inquired It la niixeil with \\;itci, as in 
taking custs, though of rather a moic lluiJ tun^ s enue, nn 1 
of course must be injected immediately, or n will bci in the 
syringe It has tht great advant^igc ol being u-.i I cold II is 
ialbc.r brittk when slI, and the vlsscIs shuuld lu liandbul wiih 
raitf, blit il III ly be in ok nmif leiiaciuiis bj ihc a Iduioii ijf some 
glue Ol langlnss to the wami wilh which the jilT,-.lt r i, mixed 

I he (lisiini tion between two diftriLQt kill k of lisoi* i, s imc- 
Limci well shown b) staiiurig the prcpaitinon Some good 
cxaiti|des aic c vliibiied by the knatonULal iMusliiiii uf [lu UiU- 
vers Ly of Dxioid Ihe hcul of a biu'geon (Vo-. 3 ,S ;,7 and 

piejjaiLd by Mi Rohtilson) hii been irmncind for a 
'ihoit time Ul aholution of caimme, and the lattilage an I connec- 
tive I ls^^e has received the coloJi, while the buues letam their 
natural white hue I he distuiclum between them, whuli other- 
wise wuuUl scaiLcly be pe'tcepliblc in the bulllc, is thus very 
ckaily brought out 

The thud and last great division uf museum spccimmi for 
leaching jmrposes, dUuLialcxl by this cxliLbiLlon, is that which 
eumpnscs modeU and casts ol iialiiral objeeta, an 1 under tin. 
same heading dniwings and diagi cnis may I c included 

As u general rule, models should tievei be used lui Li.Tchiiig 
if actual spcCiniLas can be otdaiiicd and exhilii^td , but ihcie 
are numerous ci'^ci in which the object is of so pcrisliable .1 
nature, that it caiiiioL be prescived efriciriitly by any uf the 
methods above desciibed Many objet-Lti arc so scirce that 
Il Ls quite o'U of the powei of most musi'iiiiij tj possess any 
represLiit.U Kills of them, exetpL as copii ^ of the ongmak, 

’ It islimight from Rockhill and t. n , 10, bbcl linr;. Kujd 
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There are also olhers so small, that For luclures and demoiutra- 
tions an enlarfrcd model Is of very great assisMnee, 

What may be done in tcacliinLj naLur^il hi&tnry by meanG of 
models and coloured casts is admirably shown in Mr Frank 
lliickland'i museum in this building, where maybe seen accurate 
representation of many of the species of Cetacea and larger fish 
of our seas, giving a more complete idea of ihcir size, form, and 
colour, than lias ever been produced by any other method Tlie 
reduced models of animalii and men of vannus races exhibited by 
the C onimiUee nf (he Tcdagogiial Museum of Russia are also 
iiitercsLing, 'ind must he useful a.tls to Rchnol leaching lly what 
□flier means, for mslance, could the ungubir fnim of such an 
animal as flic Circcnland iight-Mhale be brought before a cl^BS of 
pupils? I would also call attention to the well-known anatomical 
mudeU of Dr Auroux, of I’ans (which by (he w ay arc iiol very fully 
represented m the present exhibition by Nos. 3,829 a io d) , In 
the models illustrating the development of the trout, by Dr A 
Ziegler, of Freiburg (No 3,839) , tn the mlar^ted models of 
blood corpuBcles of different animals fur illusLialing their form 
and si/c, by IVof H Woleker, of Halle (No 3,893) , to the 
models of Radiolana in paptff wiUhi^, by V Fric, rjf Prague 
(No 3 S65) , to the numerous anatomical modclii of SliLmhitsky 
in the Russian collection, of Rainmc and Todtmann, of Hamburg 
(Nos 3,.S6S 3,877) , and of Traniond, of Pans (Nos. 3,923- 
3i9^5) p to the caiLs of different parts of the human body dis- 
Eccted, by Steger and Ilumkel, of J^eip/ig (Nos 3,840 3,842) , 
and to the models by various exhibitors illus* rating the structure 
flowers and seeds 

With lelcience to such models, the impoilancc of acLiiraey of 
exeLiition cannot he too strongly insisted upuii With a cast of 
course there is not niuJi chance of error, but foi Lheaccuiacy 
of a modtl, especially when on a diffeicnt scnlc from the original, 
we are eiUiiely dependent Ujjon the ai List’s skill and care. The 
only fault lu In. found with niusl of Lliose in the exhibit ion is Lliat 
they are rather too rough m execution to be ple.ismg to the C]e 
but it has been m most cases an object to produce them at such 
A low price, as would not be tumpalible with fine workinailfchip 
Although 1 have only been able in the tunc allotted Lu glance 
biiefly at the various liranches of the subject which 1 have been 
requested to expound, T (rust that some suggestions have been 
given 111 this Itclnre which will be found ul use to lliuse v\lin 
have the care nf collcclioiib, and that 1 hive LiKccedcd 111 show- 
ing that the art of prepaiing, presciving, and displaying speci- 
mens in museums is oue which deserves to be more foully culti- 
vated than it has liilhcrlo, as a most important adjunct to the 
dilfusLun of biological knowledge 


star entered on Harding's atlai as a sixth magnitude, about 
distant from 59 u Ceti, and 13' i.p. Lalande 3590. On November 
18, thu star was only 8m , considerably fainter than a 7m, ittr 
shown by Herding, closely precobng u. 

This star is not in any of the catalogues, nor In Schjellerup's 
list m No. viii of the publications of the Astvononusche GeitU- 
kit ft. Reading off from Harding and reducing to 1B77 o its 
position IS in R A ih 50m 13s., N P.D no" 59' 

Dk Vic'dS Cdmkt or Short Period — It was remarked m 
this column last week, that unless the orbit of De Vico's comet 
of 1844 has undergone some violent perturbation, a pcnhelloa 
passage may he expected to occur during the year just com- 
menced It appears, however, that the chances of detecting the 
cornel, should it arrive at its least distance from the sun during 
the first three months of tlie year arc very small indeed, and 
hence, unfortunately if the comet is not found between July and 
December, it cannot be inferred with any degree of certainty 
(hat It has not passed Us perihelion within the twelvcmontli, 
The following places are calculated from Prof Bniiinow's lost 
orbit for 1S44, reduced to the equinox of 1872, supposing the 
arrival at perihelion to fall either on the date mentioned or thirty 
days licforc 01 after it A ib the comet's distance fiom the earth 


'I line rrum 


Jjiiiuiy 1 □ 



t lirii iry I 0 


Poiilirliiiii 

R A 

Dec 

i 

> i 

1 

R A 

DclI j 

V 

A 

- 30 days 

1 ' 

^02 I 

1 - 21 s 

1 2 13 

‘^5 

. 1 

, 3164 

- 18 3 j 

2 23 

0 M 

3^7 9 

, iS 1 

331 f> 

1 J 4 

2 10 

+ 30 1 

335 I 

12 i 

1 1 s« 

i 347 0 

“ 7 2 1 

* 94 

Tunc flora 


M irrk T 11 



Apnl 1 □ 


I’l nhehoii 

1 U A 

l 3 pcl 

1 

1 A 

R A 1 

1 

DblI 

A 

- 50 days 

329 2 

1 

1 - 14 2 

1 * 'J 

! 342 2 j 

n 

9 5 

I 97 


1 344 * 

’ - 85 

1 2 iH 

357 I 1 

- 3 0 

2 12 

^ 3 ^^ .. 

1 358 6 

- 2 I 

1 

1 2 16 

1 

1 “‘i 

1-3 4 

2 24 

Till TtHAI, Sul Alt Fl I 

II'iiE 

nr SlIKLASTAD, 

1030, 


OUR ASTRONOMICAL COLUMN 
1HI‘ Niw SiAR IN Cyunus — Prof Schmidt has pub- 
lished details of his observations of this star fiom November 24, 
the d.itc of discovery, to December 15, and has also put upon 
record the dales, between November i and 20, when he had 
examined the constellation Cygnus, with the view to sliow lhal 
a star as linght ns the fifth magnitude could not have escaped 
his notice, and therefore that the rise of the new one to the 
ihird magnitude must liave been very rapid, ns also appcarii to 
have been the case with T Corona? in 1SG6 On the evening of 
its discovery the star was strong golden yellow, and wilting on 
December 9, llerr Schmidt btates it had always been of a deep 
yellow, but at no time exhibited the redness of its neighboui, 
75 'I'lic followiitg ore Lhc magnitudes on dififercnt nights 

determined at Athens by careful comparisonG with p, ir^, r, ^ 
and 0 Cygni, and 1) Pegasi 1 — 
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(In the evening of December 31 the new Blar was about 7111 
and very decidedly orange It Ins but slowly dmimishcd during 
the last three weeks. 


New Variable Star in Cetus --Mi J E, Gore, writing 
from Umballa, Punjab, on November aS, draws attention to a 


AuLiUsr 31 — The circumstances undei which this eclipse 
ocLurrcil aic given by Profi llanstecn, of Chribtiania, in 
I r^iAHzHu^s-Hift zH dtn Aiinmomt^c/ie NiuhrukCm, p 42, with 
elements computeil from the tables of Burckhardt and Carlini 
Sir George Airy has also published elements of the eclipse, 
resulting from Hansen's calculations from his Solar and Lunai 
Tables, os an addendum to the paper on the cclipscb of Aga- 
Ihocles, &c , in vol 2fi of the Royal Astronomical Society’s 
Mfmous, having prcviouily drawn attention to the circnmsiance 
that Lhc eclipse of SliklasLad, from the narrowness of the hull of 
totality and its having been total at a well-defined point, might, 
in combination with the eclipse at Dariasa, 11. r, 557, May 19, be 
of ranch value 111 throwing light upon corrections poBsibly re. 
qiitred fur the lunar tables 

The following elcmenli of this eclipse are founded upon the 
same system of calculation for the moon’s places, to which we 
lately referred os having IjLcn applied to the Nineveh eclipse of 
B c. 763, with the sun’s place from Sir George Airy'i paper : — 
G.M.T of conjunction m R.A , 1030, Aug 31, at ili 20m 40B, 
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Poidls on. L)jC central line would fall in long lo*' 22' K , lat. 
64“ o' N,, and in long 14^’ 31' K , lat 6i“ 41' N Ifansteen 
gives for ihe position of Stiklastad ii’’ 35' E , and 63® 48' N , 
which by the above elements would be only lO* outside the 
northern limit of totality On making a direct calculation for 
the longitude of Stiklastad, we find that the duration of totabty 
could not have exceeded twenty Kconds on the central line 

Meti-ors of Decbmueu ii — MM reirotm and Jean, at 
the Observatory of TouIouhc, obi'rvul a cnnsiderable'niimbcr of 
meteors on the night December 11 , betwe n lih. and i 
106 were counted, the inajonty of which, according to M Perro- 
tui, radiated from a point in about R A 115“, N P D 57 "i 
Castor and Pollux, th JUgh closer to the former star than to the 
latter The trajectories were very short, so that it was difficult 
to refer ihem to a chart The hky was overcast on the following 
lughr 


NOTl^.^ 

Wr 1 a rcfeiencc to the closui^r of the T nan Collection, a circular 
has been issued by (he Lords of the Committee of Council on 
b'diiuation, stating Ib.ib altliough in consequence of the funds at 
(lieu disposal for the Cullccliou being exhausted, they have 
found r. necessary to close the Exhibition, arrangements are 
being made for the safe custody of all objects which may 
be left on loan to the Museum, pending the decision by 
her Majesty’s (government on the offer made by the Royal 
Commissioners foi ibc b^xhibilion of 1851, of a building for the 
I alablishment of a permanent Science Museum The T.ords of 
the Committee of Council on Educalion also inquire whether 
exhibitors are willing to leave the objects contributed till this 
question be settled The closing of the I'^xhibition will not 
interfere with the deliveiy of the tree Saturday Evening I..cc- 
tuiea 

At r (jRDiNaJto the Will of Dr. C A llrcssa, dated September 4, 
1S45, the testator left all his property to the Royal Academy of 
Sciences of Turin, the net interest to be given every two years 
as a prize for the most important discovery miclcor work pub- 
lished during the previous four years unnatural and experimental 
philosophy, natural history, mathematics, chemistry, physiology, 
and pathology, as well as geology, history, geography, and sta- 
Lislics Tills IS to be given alternately to a person of any nation 
and to ail Italian Signora C A DupCebe had a life interest in 
the property, and it was not until July last that the legacy became 
flee from nil claims, and the 5 r£t prize will be given in 1^79^ 
open to all, and of ihc value of 480^ In accordance with the 
spin! of I 3 r Bres'-a’:! will, the Academy will chouic the best 
work or discovLry, whether or not it be presented by the author 

\Vl arc informed that the valuable collection of fossils from 
the Rtrl Crag made by the Rev II, Cahnam, of Waldruigheld, 
iiitluding, among the moat important, the remains of J/ahihe- 
described by Prof W H Flower, teeth of il/uj-Wun, &c , 
has been purchased by Sir Richard Wallace, and most liberally 
presented by him to the Ipswich Museum 

Tke Dutch Society of Sciences at ' 1 larlem has offered a gold 
medal for the beat answer to the following quealion — What 
arc the mctcorologicat and magnetical periodic changes which 
may be considered to be in a well-established relation with the 
period of the iiolar spots The answers must have a motto and 
be accompanied with a sealed letter containing the name of the 
author. They should be sent before January i, 1878, to the 
Secretary, Prof. von'Baumhauer, Haailem 

Uu<;siAN newspapei 8 announce that the I lelsingfors professor, 
I)r Ahlquist, a well-known explorer among the tnbei o( North- 
western Siberia, will start, next spring, for further ethnological 
explorations among the Voguls tnd Ostyteks of the Obi and 


lrtyt*h, He will be accompanied by two assistants, the Senate 
of Finland having allowed a sum for the travelling expenses of 
the explorers. 

At a recent meeting of the Manchester Literary and Plnlo- 
sophieal Society a letter was read from Mr Jo^icph SidcboLham 
in which he calls attention to the fact of the growing use of the 
aniline colours for tinting photographi*. He finds they I're being 
^ttnsivfly used m paintings and water-colour drawings, and the 
colours regularly sold for that purpose Anyone who knows 
ihe speedy alteration by light of nearly all of these colours will 
protest against thtir use, and a statement of this with the 
authonty of some of our chemists would probably h-tve the effect 
of causing them to be cli’^continued by all artists who care to 
think that their works Miould last moie than a sniglc year 

On the night of the A rlesey railway accident iheie were six 
Indian elephants on their way by Liam from ITiuldersficld to 
London Two weic luge and the others quite young The 
tarpaulin over the trucks in which they travelled was blown 
away in the gale, and the animals were thus exposed lo the snow 
and sleet and cold wind of that night They were also delayed 
long on the road in consequence of the accident One of our 
contributors who saw them "unloaded” at King’s Cross, and 
noticed that they walked very stiflly nl fust, has inquired of iMr 
Harrington, their keeper, whether the cold journey has affected 
them. He has written in reply that llicy seem jjerfcctly well, 
and he cannot see that the unusual exposure has had any cfTccl 
on them. None of the animals have been more than a few 
years m England As Mr. llamiigton s letter is written nine 
days after the journey, no effects of chill are likrly now lo show 
themselves. The Indian (and perhaps the African) elephant 
may be lietter able to withstand sudden chmatiral changes than 
is generally supposed. 

Our Samoan Correspondent, the Kev S. J Wliitmce, an- 
nounces the publication of a new Dictionary of the Samoan 
language by himself and the Rev G Pratt. Mr Wlulmec is 
on his way lo England, where he will piobably airive in spring. 
Intending subscribers — and we hope there will be a considerable 
number m this country — should address Mr. Wbitmce at the 
Mission House, Blomfiehl Street, l''insbuiy, E C The price, 
it IS hoped, will .not exceed lOr 

We have received reprints of the letters which M Poliakoff 
has written during his recent journey fur the zoological explora- 
tion of the Obi and Irtysh They contain many valuable observa- 
tions on the physical char.icters of the Luiinlry visited, on its 
fauna, on the migrations of fishes up and down the (Jbi, and on 
the fisheries, on the migrations of birds, together with a variety 
of interciiling occasional observations We may hope therefore 
that the re])ort on tliLii )ouriicy will be ii valuable addition to the 
70 o-gcography of Western Siberia 

M Pol.iAKdFF gives the fcjlluwing paiticulars confirming the 
law of Baer as lo the deviation to the right of nvers lunning 
north and south, 'ihe bed of the IrljHli being cut 111 loose 
deposits, these deposits are constantly undermined by water 
on the right bank Lach spring a strip of the bank from 30 
to 50 feet broad is dcslroyed by the waters. Sometimes it 
happens that a strip from 70 to 140 feet broad and about 
150 yards long falls suddenly Into the nvcr The course is 
then barred for a. short time, and a great wave propagated up 
and down the stream, destroys the fishing-boatii which happen 
to be at work within a distance of about ten miles from the 
spot Large quantities of fashes are also found, after such a 
catastrophe, on the shores, Nuffocated m the muddy waters. Tlie 
destruction of the right bank going on constantly, year after 
year, the villages ore also constantly advancing to the east - 
one of them, Demiansk, has thus travelled about a mile in the 
course of 240 years The left shore shows, therefore, a low trael 
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of land covered with ponds and marsh and yearly overflown, 
whdst the right shore faces the water with abrupt crags froin 
70 to 150 feet high The same thing is al^o observed on 
the Obi The hills of Hi'logone, .1 shoit way below the mouth 
of the Irtyslij have now the mam bed of the river to their 
right, while some time ago it was on their left, there betnf 
now on the latter side only a sccntidary aim These arms of 
llie Obi — remains of its former beds -form on the left flat 
■horc a scries of elongated ponds and channeli, connected with 
the mam body of the river by a labyrinth of pmallcr water- 
courses 

Tn the article m lait week’s number on Dr Schliemann’a Dis- 
coveries, Amychr was misspelt Amycht^ Sir R Colt Hoarc's 
name was given TFome , Arena should be Afina JTcroum, 
A/iomedia should be Nuomedui, and Caprea^ Cn/'ifu 

The first number of a new quarteily scientific journal, devoted 
to zoology, botany, geology, and mineralogy, will be published 
at Buda-Fest ibis month It will be m German, ibougli its first 
title IS Tcrint's7tLraj/i Furclek” (" Naturhistorlsche ITefle”) 
Prof Otto Herman is the principal editor 

Thf death is announced of the Rev Barnard Smith, the 
author of mdkly well-known educational works in'orithmctlc and 
algebra, 

A WFLT -lU'srRVMi pcii'iion of 50/ a-ycar has been bestowed 
upon Mr Thomas I rlwards, the " Scottish Naturalist,” whose 
life Mr Smilts has wnLlcn 

Dtt. PilIERMANN' bas been informed that the Portuguese 
Government lias granlLd a subsidy uf 20,000/ m aid of the pio- 
posed great sciontifiL expedition for the exploritioii of Central 
Africa The expedition is alieady organised and will start with- 
out delay, commrnciiig its opeialions by proceeding up the 
Congo 

Thl New 1 otk Ihi aid of December 2 and 1 1, contains ktteis 
on OUT Arctic ICxpedition, by Dr Hayes 

In the last report of the llerlin Akademte der lVts\e$ischa/Uny 
J Bernstein describes an exceedingly simple and ingenious appa. 
rat US for determining the position of the nodal point of the eye 
of a living pel son ! \penmcnt% with his right eye gave 7 2f 
7 3S niin. ai the distance of the rear nodal point fuini the vertex 
of the cornea 

Thb Royal Muieum at Berlin has received a valuable dunilton 
of about 8,000 ellinugraphieal objects from Dr Jxgor 'Ihey 
are the results of extensive journej', through I'.B'it Turkestan, 
Burmah, and poi lions of India, and afford a most complete pic- 
ture of the domestic and mdilary life of the widely diversified 
tribes inhabiting the less known parts of these countries. 

Tiir gorilla in the HLrlin Aquarium which excited so much 
inU-rest among (u'li’ .ui naluralids, has lately recovered from a 
senous illness, and is now more than ever demonstrative and 
humanlike in his movements ^Vlth the approach of wiiiler a 
soft silky fur has made Us appearance. Hic weight of this young 
gnnlla has increased from thiiLy-Lhree to forly-thr^e imundi 
during his six months’ residence in Kuropc, a fact which would 
seem to show that confinement is, after all, not so unendurable 
for him as was supposed 

A SERIES of new rooms has been opened at the 
if Ai ttUene of Patii, in which a set of guns is arranged showing 
the vanon*; models used since the artillery was introduced for the 
first time in warfare Goo years ago 

Tub Annuaire dn linnau drs Longitudes 11 publidimg for 
llie first time two inleici.ting tables,- first, the situation of the 
several radiant points of falling stars, second, the catalogue of 
all variable stars, with a calendar of their variations during the 
year 1877 


Mr. M 'Lachlan gives' a few, detads m the Entomoh^ifs 
Monthly Afagaeine concerning Cipt. Fcildeu’s collection of the 
infects uf the Arctic cxpediLioii, which he has seen The greater 
number of the insects were collected near Discovery Bay in 
Si° 42' N, latitude j' some of the LtpidopUra arc even from 
82° 45'. The most interesting fact is the occurroncc of five or 
SIX species of butterflies within a few hundred miles of the North 
Pole, especially when taken into consideraliou with the fact that 
Iceland and the large Islands of the Spitsbergen ^toup, although 
in lower latitudes, have apparently no butterflies In Lep^doptef a 
Mr 'M 'Lachlan observed four examples (s J, 2 9) of the 
genus Cpfrrtj, possibly two species P Boothii and fhxld) Appa- 
rently three species of Argy^nnu 01 ATditaa (or both] A Chry~ 
sophanHS apparently identical with ph/erns Id the Noclmdef^ 
only one individual — an Acronyttn, In the Gevmflridttf one 
Amphtdasis or JJistan, and several Chcimatobioid fonni with 
apterous females Of the Cramkies^ one Phytts^ perhapb our 
fuses. The Ilymenoptera are leprescnLed by a Pombus^ and one 
of the Ithneumonidir of considerable size In Llic ihptera there 
IS one large fly, probably belonging to the Tuc/iinidtr, and 
pciliaps parasitic on the larv.e of some of the Lepidophia One 
spcciLfi of Ttpululu and a considerable number of Culuidu ^ and 
of nliat looks like a which, however, do not appear 

to have annoyed the nicmben of the eKpcdilioii in these high 
latitudes. Of CoIeopUia^ Ileniiptcra^ and Neuropiera, Mr 
M 'Lachlan saw none , but the bud lice arc naturally well repre- 
sented. 

The second fnlcrnaliunal Congress of Ameiuanists, organised 
for the Study of American AnliquiliL'!, will be held at I uxem- 
bourg on September lo ij, when all Lnghsh students and ^a.^ans 
will be cordially welcomed Information and tickets may be 
obtained from Mr I'lancis A Allen, 15, hilz william Road, 
Clapham, S.W , one of the delegates for England 

The iJLCcmber session of the J\u(Hhe Ceoh^inhe ihselhikaft 
was devoted to a long address from lltrr Lohsen upon the 
Rammclsberg, In the neighbourhood of Goslar Ihe peculiar 
deposits of ore in this mountain he legarded as belonging to a 
much later epoch than that in which the surrounding slate was 
formed, while he explained the lens-shaped form of the cavities 
in which the deposits arc formed as due to the enormous pressuic 
of the overlying strata of sandstone 

The lecent death of Mi J.imcs Drummond, of Coihiic, 
deprives us uf a local geologist He liad devotetl much 
time and attention to the roinnc carlhc[uakcs, on which he 
had published many articles and a little book His vitvii 
were generally in disaccoid with tliosc uf the obierverb ap- 
pointed by the Briiish Association, against whom ha held out 
manfully. 

The large number of fossil plants brought home from Green- 
land and Spitzbargen by the two Swedish expeditions of >870 
and 1872 have been carefully txanlmed by ])r Oswald Hecr, 
and they appear to throw important bght on the geological deve- 
lopmcni of the plant world. An account of his study of the re- 
mains from the chalk period appear* m a recent number of the 
A^aiur/onc/ier, and in the summary of his results Dr I leer 
points out that the facts are against a gradual imperceptible 
transformation of plant types , from the upper chalk the dicoty- 
ledons appear suddenly in great variety, without auy Iraniitioni 
whereas other forms at this period wholly disappear from the 
scene Further, these researches make it very probable that a 
whole scries of genera have had their origin in the Arctic zone,, 
and hkve thence “radiated” southwards. Lastly, Dr lleer 
shows that the facts at present known of plant paixonlology do. 
not point to any alternation of climate or repeated ice-periods 
in these regions (a vi*'w which ha* also been developed by Prof. 
Nordexukjuld) 

Db, Lauder Lindsay hai ient us a well drawn up programme 
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of a subject for essays, to be substituted for the ordniaiy subjects 
set in schools The object is the Mur.il Education of the I.ower 
Animals, and ii intended to tram the observing powers of the 
youu^, as well aho to discover how far aniinaU arc capable of 
moral training 

A 1 a recent meeting of the IJcIgiaii Academy, M DupmU 
announced tlie discovery of numerous vestiges uf the age of 
polished stone in the nciglibnurhoods of Hasticrc-sur-Mcuse 
No less than fifteen burial caverns were discnvercfl in the locality | 
live of them have already yieliled about nrty-fivc human skde- 
Luns and thirty-five su/hciently wctl-prescrverl skulU Sixteen 
dwelling-places of the peo])le who inhabited at that period the 
jilatcaux, arc already explored, and have produced numerous 
flint weapons. These discovciies promise to throw mudi light 
on the pre-histonc ethnography of the countiy. 

Thf Feniisylvanian Company, which was formed some time 
ago in order to convey the petroleum ubtaiiied in Pennsylvania 
fiom the wells to tlie seaports on the Atlantic, imw intends Ui 
construct a tube of 4 in diameter and uf Borne 300 milca in U nuth, 
connecting the wells with the sea The practical possibility of 
the plan is proved by works, which, fur a distance of 250 miles, are 
alicady in action and use Baltimore was the fust city with 
which these new canals ucre connected The oil i*. furced 
through tlir pipes at a pressure of goo lbs on the square inch, 
and at iivlcivals of fifteen miles large steam pumps, of lo- 
hnrsc pu^ I r, rs ist the motion of the stream. At llaliunoie the 
can il eiula m enormous tinks, ami tliC'iC arc in direct Of unmu- 
mcatiun wiili the refining ^^o^ks Ihe cost of the nesv canal and 
accc'-soncs is calculated at i,250,(.xx) Julhr-j 

In a note in the BidU(in of the Belgian Academy (vol \hi , 
b os tj and 10) Ur, Putzeys gives the results of his experiinentb 
on new anirsthetics belonging to the alcoholic seneii, viz , the 
bromides ol ethyl, propyl, and amyl Inhaled by frog*, labbil?, 
cats, and dog®, they were proved to possess the same propci lies as 
chloroform The interest of the ic^-ult is increased by the cu- 
eumst.ince that many compounds of bromine from the fat ^eiies 
do not possess the same ann:slheljrpiopLr1ic& os the corrcipond- 
ing compoundi of chlorine, 

Tm, July niimbei ol the hrisiia of the Russian (reograplucal 
Society gives an interesting icport by Col Rubhefr on that jiart 
of the pacific aliorcH of Russian Maulchuna which lies between 
the 45" and 52“ north Jat , a countiy the inteiior of wliith re- 
mained very little known until now. Almost the whole of the 
land IS covered with mountains, outliera of the Sikhotaalm, a 
iidgc rcaclung in its highest point 5,173 feet, and abruptly fall- 
ing 10 the Bca with lulls about 800 feet high 'I he high valleys, 
which sometimes have a bieadlh of seven miles, seem to he well 
suited foi agricultural selllcments In the northern pa 1 Is of die 
countiy, lead, silver, iron, cu, jui, and gold, were discovered, 
this last seeming to occur in couaiderable abundance The 
population 11 very ihm, numbering but 550 houb, Chinese and 
Tazes, who carry on agriculture, and (lilyakb and Tunguscs, 
living nuserably by hunting and fishing The fictllcd Chinese 
and Tazes aie also engaged in the collection of sea-weeds and 
MS- worms purchased in China, the Tazes being almost reducLd 
to slavery by the Chinese Various collections, especially bota- 
nical and entomological ones, were brought in by M. lluJsihcn', 
and will be deposited at the Kubsun Geographical Society 

M LiPPicH, of the Vienna Academy, has recently been 
investigating the influence of the mean distance of ab- 
sorbent particles upon absorption As lucli an influence 
must be especially prominent when the substances afford well- 
defined absorption bands, and, with considerable denbity, bhuw 
no strong colours, he chose for his experiments the nitrate of 
didymlmin oxide, which has these propcitiei in high degree. A 


pretty concentrated aqueous solution of this salt in a vessel i cm 
Lluck wis ‘ipectroacopically compared wuh .1 boluHtm ha\uig 
coiicenlralioii only 01, o 05 . . . of the fust '11il mjIuIious 
weic 111 tubes of 10, 20 cm. , . . length sevcialJy A Steinheil 
ipectiii'-cope wab used, and the light iourcps iverc Lc\q ga-i lauip's 
'JO legul.iteil that Imth spectra showed the same brightness on 
tliL p.irta that were free finm absorption l-vin willi lliL mn- 
cciUiaUuu-ralui 1 lo, tliere were marked differences in the 
absorption bands The very lIioi act liisUc bands in yello v md 
yellow-green wcic, fur the mure eonLcnlr.lled solution, coiismIli- 
ably broadened towaids the icd cud of the spcLlrum, while the 
sharp limit luwaids the vudet was the 'Jame fm both solutions 
The itiuJi nanower bands m llu green s.howcil (jiutc a similar 
behaviour In the olhei pirlb ^differences were obsi rved with 
ilifficulty. Besuh > Hus dirieience in iJic brcullli of the absorp 
Uon bandi, there w'crc others m the di^tiibuliuii uf the bright 
parts 

Pkoi UeknauiiIMj the indefatigalilL tunuivafeur of the 
Commercial and Industrial Muijeum at Melle, near (jhciilj has 
just jjublisliLd anotliLT of his useful lists under tlie title of 
C/tisnfiia(iott (ie 250 of fuuhs 'I'lu arrangement is on a 
scientific system, the plants beiii,q clis'-cd tinflen*(theu natural 
uidcit;, commenLing with the Crypltjgam-; and prncLeding with 
the higher developed pi Hits Tin. scieuLific name of the plant 
is placed fii^l under each ordLt nnd is in italics bo as easily to 
catch the eye The 1 sis previously conipilcil by Prof rjeniaidm 
aic Cldsst/adiuin Iltnlts j, Xomti •fe.550 / ibns 

7 - i///n, C I(t Til /Inti toir d€: 2 ^o iVnfth i 1 f dnttanix r, TAjj MfuMum de 
100 ( rouUhouis it C nit tipi nhtiT^ and ilii\Tijirntn'n dt 40 SaVimi 
Vt^i'iaux Thi sc lists, when brought ti'^clhcr, will prove !>cr- 
vicealih to .all lliusc mlercitcd in ihe api/licitieni of jjl.iritr 

'1 HE phenomenon of lluoTcsrence, according to Af I.alle- 
mand {pfomutil dt Phyw/ut) is much meue gcncial than has been 
common]/ supposerl , lie knows of only two snbslanres in winch 
it IS n//, VIZ , rock Balt and quartz If it has not been icmarkcd 
in the majority of li.^iitd-s, anrl even of lrans[iLii»*iit solids w'hich 
posses-* it, this IS bei line all the spcctr.al rays are capable of ]iio- 
duciiig It, and the lluorescciu e, iiisLcail of Iielng pioluced wi'li a 
m.iXiinum of bnghlncsb and a piopcr colour at the- buiface of 
incidence, Is maiiifcaled LhioughmiL the mass of the body Lra 
veised by the light and without i very pioiiounced proper colour 
M. l^nllemamt clistinguishca two kmrla of fluorescence — one 
I called lioiIih-WhUiif or of equal colour, iii which each ?imple ray 
excilcs an identical vibratory movement , this kind is produetd 
by all I lie lumiiioii'; riy5 oi the ■ipecLjujii ni sulphirlc of carbon, 
bcii/ine, alcohol, ether, Ike , and in ^^atcr lUelf m a slight degree , 
the other ib that long observed m sulphate of quinine, ntul which 
15 therefore called qinmc or hypothromiith fluorescence Each 
lummoub ray hero produces a finorcsceiice of less rcfiangibility, 
with tins peculiarity, that a simple light prodmes often a com- 
plex lluorcBcence, cun laming rays of vannus rci’iaiigibilities, but 
always inferior to tint of the exciting ny It is generally ihc 
most refningiblc and the chemical ray^ which develop qmnic fluor- 
escence of various in ten ini'* ^ A body m ly jiosiCSi boih kind 

of lluoresceuce at once, bu" I’l two pails of the spcctri corre- 
sponding to them may be vt, , .'lequal Tn glass and crystal, 

I' 4 * , the red, yellow, and gicen i s dcvclope a weak ibochro 
malic ffuurcicence, the others pro ''k : (jiunic fluorescence, 

M, GifFARD, tlie celebrated ncru ' i it, and inveiiturof the 
iff/tr/rur’, is cona true ting, jt Forgea-d^ li-Scme, a small steam- 
boat for service from Pont Royal to th hxhiLnIion (1S7SJ J’lei, 
distance only three miles. The Eteamer Uid leilise tlie extra- 
ordinary velocity of forty-five miles per lioiir, and run the 
duUnce ui four or five minutes The leii^^th uf the steamer 
willbe thirty mttrei, ^and transverse section three and a half 
metres. 
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Tilii. nddiLions to Llm SuL.Ll>'d Gardens during tha 

]la^t week include six Greek PartridgcB {Catcndu saxaft/ts) from 
IVr^io, Naran Jliver, two Black-lieaded Partridgej {Caccubis 
mfianocsphala\ a lley'& Partridge {Caccahu htyi) from lledyar, 
near Mecca, picscnled by Mi F M Burke, Commander S S, 
Ar€ot ; a Ycllow-lored Amazon \ChrywUs xanthohra) from 
Central America, purchased 


SCIENTIFIC SERIALS 

.Innaien dti Physik und Chtmie^ Erganrung 
Ilnnd vui , MulU I. — On the electric conductivity uf water and 
some oihei bad conductors, by M Knhlrausch — The mica- 
( (inibinatKin of Reusch, and the optical rotatory power of crysLalSj 
by M, Snhnckc — On deterininatiuii of the constants for absorp- 
inm of light in metallic ailvei, by M. Wernicke— The mter- 
Ir.rciice of refracted light, by M. Lumuiel — The fundamental 
piiikciples of I'dlund'r elecliodynimics, by M Chwolsun — 
Vulumctnc chemictil studies, by M Ostwald —On the iniluence 
of ilie funnel-valve on electric spark discharges m air, by M 
Jlnliz, — On an electrical By-wheel like that of the radiometer, by 
ftl Holtz — bicam-jet air-pump, by M. Icclu. 

yomualdiPkynqufj December — Measurement of Ihccalorihc 
iniensily of solar radiation*; and of their absorlion liy the tcr- 
rcsl rial ntmo^hcre, by M Crova — On vai lous theories given to 
CKiiUm the movemenU of CrookC'i’s radiometer (second paper), 
by M. Lippmann — On the illumination of transparent and 
o] aque bodies (conL]udcd)| by M Dallemand 

The Jakf bitch der k k i^folof'isihcfi Rcuh^nnstalt lu Wten 
(vol XKvi part 2), to which are added Dr (iust Tsehermak's 
Jl/iurrn/otjiscAr AltUhnlum^oi (vol vi , part 2I, contain the fol- 
lijvking papers -Gcologital suivcy of the Dutch Kast Indian 
Aiihipelago, by Dr Scluicidei - - The ‘ialme spiings of Galicia, 
by Midi Kclb. —Report on the volcanic events during the year 
1^7 Si by Dr C \V C Fuchs Of this we publish a detailed 
account in our "Notes " — On the green slates of Lower Silesia, 
by Ermt Knlkowsky -On beryl fiom Eisvuld, m Norway, by 
Websky — CliemicaL analysis of the lodiferous saline springs 
ul Darkau, by l<^ Ludwig — On the volcanic formations of the 
Galapagos Islands, by F A. Gooch. — On a perfect combmation 
of pyriics and hccmatite crystals, by Dr C Hintzc — On i.ome 
inineraU from North-western bilesin, by F Nenimar 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, December 18, 1876 — Prof Abel, F R.S , 
jj/csident, m the chair — Prof. W. N. Hartley made a com- 
munication entitled "a further study of fluid cavities,” in which 
be described the results of bis examination of a large number of 
iiipaz and of rock sections mostly granitr^ and porphyries The 
Jimd contained in the cavities was almost invariably water, but it 
wa-i very remarkable that the cavities often took the fonn of the 
crystals in which they were contained, and nearly always arranged 
iliemselves symmetrically with regard to the faces of the crystal — 
A paper by Dr II. E Armstrong, F K S , on thymoquinonc, one 
on high nieltlug points with special icrcrcuce lo ilio^c of metallic 
part 2, and another on the determinatinn of urea, by Mr 
G 1 iimer, followed this, after which Dr, (i Bischof called atten- 
II on to the rapid corrosion of the so-called *' compo ” pipe cm- 
] )u>ed by gas-htterb when used Co convey water, cspeaally when 
exposed alternately lo th* action of air and water. 

Meteorological Society, December 20, 1876 • — Mr. H. S. 
F.aton, M A , president, m the chair. — Kev C. C Chevallierj 
T, Gordon, and Rev. T. H. Quelch were elected Fellows of the 
bociety. — The following papers were read — On observations 
Miih the psyLhromclcr, by Dr R Ruben son (translated from the 
.Swedish, and abridged by Dr, W Duberck) This paper con- 
inins an account of the iiiblructions issued lo the Swedish ob- 
Krven in order lo obtain Liublworthy results from the paychro- 
iiieltr, or dry and wet bulb hygrometer Tlicse initructiona, 
lioaever, do not difTcr from those followed by English observers 
lit the present time — Contributions to bygrometiy : The wet 
bulb Iheriuometer, by William Marriott, F M.S This paper 
Luii tains the reiuUs of observations made with several wet bulbs 
in oifttrent positions and under different conditions, which were 
cHiried on in order Lo determine what a TMi bnib thtnuofnettr 
skoHid be. Ten thormometers wen used as wet bulbs and three 


as dry bulb^ With three wot bulbs the watei recepLacle'i were 
placed at dilTerent angles , but it was found that the readings 
were not afTccted by the position of the water receptacle Others 
were used with different thicknesses of muslin and conducllng 
threads ; but it was shown that the thermometers with the 
thinnest muslins always gave the lowest readings Three pain 
of diy and wet bulbs were used, one with a closed water reser- 
voir SIX inches from the dry bulb, the other two having open 
reservoirs which were respectively three incheb and one indi from 
the dry bulbs. It wa^ found that the dry bulbs of the two latter 
read lower than the former in fine dry weather, but when the 
air was damp and during rain they generally read higher The 
wet bulLib of the latter read a little higher than the former ] this 
was mostly the case in damp weather. In conclusion, the author 
submitted for adoption certain regulations for the management of 
the dry and vixt bulb thermometers, m order to secure compar- 
able results. — Visibilny, by the Hon Ralph Aberciomby, 
F M S ViisibiliLy, (11 unusual clearness and nearnc^ss of distant 
objects, IS a very inistworLliy priigiio-,ti(. of ram in this and 
many other LOunlries The usual explanatiim lliat much mois- 
ture increases the transparency of the atmobpheie is not borne 
out by observation In this country ^reat nearness occurs on a 
clear, brisk day, when haid masses ul cloud shade the glare of 
the sky from crossing direct light sent from diblaiit objects, and 
make clearness so great as Lo give the impression uf neamesB 
The kind uf lain which immediately follows ucainess is in short 
shaip sliowcp>, but unbettlcd weather uflLii follows later The 
synoptic conditions of nearness m this country aie either straight 
isobars or the edge of anticyclones, neither of which arc asso- 
ci.ited with settled weather — Descrijitioa of a mcLcuTUg rapine 
model, a letter from the late Cominud<jre hi h. Maury, 
Hon Mem. M b , lo Capt H Toynbee, F R A S. 

Physical Society, December 16, 1H76 -- I'rof G C I'oster, 
president, in liie chair — The following candidate was elected a 
member of tlic Society —Mr W Ilaily, M A — Mr Ciookea 
described some of the most recent results he has obtained in his 
experiments on the radiometer, and exhibited many beautiful 
forms uf the appaiatus, most of which have been devised wi li a 
view to decide on the correct theory of the mstiument We shall 
refer to the subject of the paper in an early number — Prof. 
Dewar exhibited a simple eleLtroincler which he has designed, 
founded on the discovery of Leipman that the capillary constant 
IS nol really independent of the temperature or condition of the 
surface but is a function of the electromotive force If a capil- 
lary Lube be immersed in mercuiy, and dilute sulphuric acid be 
placed in the tube above the mercury, and a current from a 
Darnell’s cell be so passed through the liquids llial the mercury 
forms the negative pole, the column will be depressed Lo an 
extent dependent on Lhe diameter of the tube. Jn making an 
electrometer. Prof l">ewar has increased the sensitiveness by 
connecting two vcbScU uf mercury by means of a horizontal glass 
lube filled with the metnl, except that it contains a bubble of 
dilute acid 7 'he tube must have an 'nternal diameter of two 
millimetres, and it is essential that it be perfectly clean, uniform 
in diameter, and horizontal The instruuienti exhibited were 
constructed by Messrs Tisley aiul SpiUer, and Prof, Dewar 
showed that it is possible by mians of them to meabuic an elec- 
iTomolive force equal to ig^airth of a DanielL'ii cell , forces 
cap'iblc of decomposing watci nniJit be iiieasuie I by causing two 
currents tu act b gainst each other The mdc\ bubh'e is brought 
to zeio by uniting the mercuiy cups by a wire The apparatus 
IS very convenient, as it requires no preparation and is extremely 
simple in itb action lie then showed an iiiNUumcnt arranged 
by Mr Ticley for jiroducmg a current by the dropping of mercury 
from a small onlice into dilute sutphuric acid , if the vessels 
con taming the mercury and the acid be connected by a wire' a 
current cs found to traverse it. He then exhibited a manometer 
suitable /or measuring very slight variations of pieuure, and ha 
illustrated lhe use of it for proving Laplace's law llut the inlemal 
pressure multiplied by Lhe diameter of a soap-bubble is cons'unt. 
It consisth of a U-tuM, one arm of which is about 15 inches 
long, and u bent horizontally and levelled with great care. If 
the shorter arm be connected with a tube on which a bubble hu 
been blown and the diameter of the bubble be varied, lhe posi- 
tion of the extremity of the alcohol columu will be found to 
vary in accordance with the above law 

Entomological Society, December 6, 1876 —Sir Siduer 
Smith Saunders, C M G , vice-president, in the chair — Prof, 
EduardaGiube, Director of the Zoological Museum of the Univer* 
ally of Breslau, and Dr KftUcr of Futbus, m the Island of 



^an. 4, i 877 j 


NATURE 


211 


Rligen, were elected foreign memberi — Mr. M 'Lachlan (on 
behalf of Mr. W Denison Roebuck, of Leeds) cxbiliiteil some 
locust*, a swarm of which hod passed over Yorkshire during 
lait aulnmn. llehclievei that they bcluni^ed to the Piuhyiylus 
Cine ascens, an insect which waa supposed to breed in some ]urts 
ol Northern I'.urope — Mr. W. C noyd exhibited living larv.c of 
Brackycmtrtis suhnuhlus in ihcirquadnlatunl ca^iis, having been 
reared from the eijgs They were of a much larger size than those 
previously exhibited by him at llie meeting of November, 1873, 
Demg more than half an inch lung — Mr, S Stevens (on behalf 
of Mr Edwin Birchall) exhibited a specimen of Curhadm xf- 
rumpcluia^ var unUohr, A tot is mu men ^ var laUn^, and what 
appeared to be a small vai icty ol Zy^fiina fHipfiidnUe with the 
pupa case and cocuon They were all taken by Mr Birchall in 
the I^Ie of Man — Mr. Meldola refenrd to a request made by 
Mr Rdey, of bt Louis, Mi-^souri, that entomologists should 
supply him with cocoons of the p.ua.ue Muio^asUr ^lomenituSt 
which were much wanted in America to destroy the numerous 
broods of PtfTis rnpft which had been imported into that country 
Mr M 'Lachlan had at a subsequent meeting stated that d/ 
raius was parasitic on 1 * firasnurf but doulited whether it ever 
attacked P rnptr , and Mr Meldola now exhibited the insects 
he bad foiintl parasitic on these two species, that on /' raptr 
being Pteromalus imbnius (one of the Ckalcididii:\ while on P 
brasstciE lie had observed Mmo^sUt^ ^/omgratus and a dipterous 
■pecies Tachina augusta Specimens of all of these were exhi- 
bited — Mr Smith remarked (hat he had received a nest of 
Osmia ntutana, sent to him from Switzerland, in which he had 
found in one of the cells a yellow larva, which ultimately proved 
to be that of a beetle belonging to the C/ rtda {dtuhodesah^e- 
nrnts) — Sir Sidney Saunders exhibited a large box of insects of 
all orders, which had been collected m Corfu by Mr Whithcld 
— Mr C O Wateiliou^e remarked on Ihe "Catalogus Coleop- 
terorum" of Gemniinger and v Harold, the concluding portion 
of which was now published. The total number of generic names 
given IS 11,618, of which 7,364 arc adopted genera, and 4,254 
appear as h^nnyms The total number of species recorded is 
77,ooS Ueican's first Catalogue, published in 1821, gave 
6,692 specie', whilf that of 1837 (the Jrd edition) gave 22,399 
specie^, of wliich, liowevi.r, only a ]iuriion were thtn described, 
lakiiig into corisidera ion the number of spcuei described during 
the publicalioii of ihe MiuhlIi Cj'alogue, the number of descnbul 
ipecicB ELt the present date could not be leas than 80,000. Thus, 
since iHzi, the known speues of Coleoptera had increased 
twelvefold — Sir SiJnry baundeii eshiiiiled stveral laiv.v of 
A/t/oidivm their first stage, received from M JuIch LiclUensteiii, 
of Munlpelher, including (l) the primary larval foim of .Wiii/x 
colletcs found on CoUitts iiunncUf feeding on ivy bloaaomii, (2) 
ihe same larval stage of Mylabtts melaunra ubt lined from the 
egg, and fuinibhed with triple tartul apnendigcb like other l-irva: 
ol MAoi A*’ m tlicir jinuiary form , (3) the cxuviaj of llic primary 
form of A/Aoi‘ i uatt itOJtiiJ \(iom the egg), and aLc the second 
btage of the same larv.i, still beaiing legs , (4) the piimary larva 
of MAoit pro^cjfiiUtits (?) diflering from the foregoing in the atnic- 
Lure of the antemue, taken on an Andrena , (5) the cun Cbponding 
larval blage of Mihn aiUumnatis ( 7 ), also dilfering aa ,ih 3 resai(f, 
taken on Air/n. — Mr C O. Waterhouse reail descnptioni 

of twenty new specus of Coleopteia from vanoub localities 

Geologists' Association, December i --Mr. William Car- 
rutheri^, h R S , president, in the chair. — On the comparative 
ages ot the English and .Scottish coal-fielda, illustrated by the 
geology of the Luthmns and Filcshire, and the structure and age 
of Arthur’s Seat, Andrew Taylor, F C S The author, after 
alluding to the early inlcrcit evoked by the geological problems 
which a study of Ai ill Ur's Seat suggeala, proposed to bring for- 
ward some Jocil sections bearing on the question of its age. A 
section, beginning wiih the Burdlehouse limestone quarries at 
East Colder, deals with upwards of 1,700 feet of strata This 
area had undergone much disturbance; the trap-sheels were 
shown to fill the crevices, consequent on the subsidence, both In 
the mam lines of shrinkage and in the parallel ones , nor does 
this shrinkage and contemporaneous emission of volcanic matter 
terminate in the lower strata. 'Ihe structure of the Torbanc 
hill mineral basin proves this. Another section was described 
at Nonh Queensferry, through what was originally supposed 
to have been a compact miss of intrusive dolcrite During 
the earlier operations no uueoui rock was touched ; it was 
only towards the close of the work that the narrow plug 
became visible The superposition of the beds cut Lhrougn is 
^3. Sandstone, 2. Shale, 1 Freshwater (Burdlehouse) lime- 


stone The freshwater limestone wa^i found only m the plug of 
the tunnel, standing almost vertically, and having a white 
crystalline character, Belqiw L*’ occurred a bed of o/okentc, 
three inches thick The shale near the plug lost it>; fisMle Idiiii- 
iialed character, assuming a somewhat columnar foim Whilst 
the dolente on Llie hill is vuiibly cryatallme, at the plug it fire- 
senls a compact aphaintic mass. We have here, as elsewhere, 
the associalion of o/okente and bitumen with limestone, 

Paris 

Academy of Sciences, December ifi, 1S76. — Vice-Admii il 
Pans in the chair. Tlie following papers were read —Note on 
the integration of total differential equations, by M Bertrand — 
Theorem*! concerning cotiple>. of segments taken the one on one 
lAngent of a curve, and the other on an oblique of another curve, 
and making together a constant length, the curves being ol any 
order and class, by M Chasles — On Ihe secular displacem-^nts 
of the plane of 'he O'bitnf the eighth satellite of Saturn (japhe), 
by M Tisserand If we consider on the sphere great cin^ci 
representing the orbit o^ .Saturn and bis ring, and druw through 
their intersection two great circle^ suitably chosen, the orbit of 
the satellite will form with these two Inter circles a triangle of 
constant surface, — Microscopic study of the volcanic rocks ol 
Nossi-Be, by M Velain.— Method of methodic cumpression and 
immobilisation, by M Chasaagny A solid incxtc isible enve- 
lope with a caoutchouc bag under it indoses the region to be 
compressed (r^ a limb), and the bag ib injected with air 
or water — On a particular class of left unicuraal curves 
of the fourth order, by M Appel —Manometer (or mci- 
Bunng high pressures, by M Cailletet (already noliccd in 
connection with the Journal dc Phystf/un) — Researches on 
mannite with regard to Its optical properties, by MM Muntz 
and Aubin Minnite, of whatever origin, presents the s.ime 
optical pro leTtieb, — On the keel of least rcbistancc, by M 
BelcRUic — Various notes on Phylloxera — Calculation of three 
observations of the new star of C}gnus, by M Schinidc 
— Prebminaiy note on photographs ot stellar spectra, by J)r 
Huggins. He subnutlcd a copy of the photographed spectrum 
of Vega (tt Lyrx), m which 'ire seven broad lines, two of 
them coinciding with the two lines of hydio^en in the solar 
spectrum “ -Observiiions on the expl malum of the jihciv - 
menon of the blade drop at the moment of exterior contact 
ol Venus and the sun, by M van dc Sande Backhujzi^n. 
— Second note on the theory of the radiometer, by Mr 
Crookes — On an arrangement for reproduLing I'oucaull':! cx- 
peiimcnt (stoppage of a luniuig due under the action nf .'in 
eleciro-mignet), with the aid of the byrcii, liy M Bnurbciuzp. 
The copper disc is fixed 011 llie axis uf the '')r 11, ami when the 
magnetic made the sound sud<lenly stops Practical mcLliu 1 uf 
testing an clement of a battery, by M Leclanchu 11 c :> talcs 
home intcrchUiig cfTecta of v.iriauon of temperature on a Uini 11 
clement — Note tm the presence of sui^ar in the leaves of bnts, 
by M Corenwindcr — Note on a rapid means of deternuna ion 
of lime in presence of magnesia, and on the applicUion of mag- 
nesia to the defecation ol saccharms jiuccs, by MM Bernard 
and l'Jirm.inn — On the fall of cold’ air which produced the 
disastrous frost in the middle of April, 1S76, by M itarnJ Tins 
he considers strongly in favour of M Faye's theory — Absorp- 
tion, by a meadow, of the fcrulihing principles rontaincd in a 
lff|iiid charged with manure nnd employed lo watenng, by M 
LepUy — On the quantity of ram that fell and was collected 
during the heaviest showers, fiom iSfio to 1876, by M Bcrigny. 
'Hie average of water which fell m ten to forty- five minutes, in 
the heaviest slioKcrs, was 051 mm, per minute, which would 
give I'SJcc for thirty mmutes (sn exceptional case occurred on 
August 2, iSfiG, when a shower furnished, in leu minutes, 
11 62 mm, of water, equivalent to l lO mm pci minute). — Re- 
lations between the optical elements of Arthropoda and those of 
cerl.'iin worms, hf M Chatin — On Ihc beds of fossil bonci of 
Pargiiy FUain and ofDezanne. — M, Ducliarme described an ex- 
eriment with coloured rmgs. Directing a current uf vapour nf 
romine, iodine, or sulphydrate of ammonia against a melAlJic 
plate, he obtains, by chemical process, coloorcd rings aimUar to 
the thermal rings he got with a jet of fiame, 

Berlin 

German Chemical Society, November 13, 1S76.— A. W. 
Hofmann, picsident, m the choir — O. retterssun has determined 
the atomic volumes of isomorphous mixtures of selenates and sul- 
phates, notably oftbeolumnai conlaining both acids. ^ — A. Hont- 
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mann published reaearchefl on the tension of dissociation, proving 
that the presence of one of the constituents of a substance liable 
to disioaaUon dlminiBhes thii tensloD. — V Me;^er described a 
simple apparatus to show the increase In weight by the combus- 
llon of a candle, — Frlcdnch MUlIer described simple apparatui 
for the lecture-room to delennine the density of gases and the 
quantity of water formed by the combustion of hydrogen The 
same cUcmiit has determined the temperatures to which solutions 
ordiifcrcnt salts are raised by a current of steam — C. Hen$gen 
has treated the 'sulphates of potAAsiuin, sodium, and lilhiuin with 
hydrochloric acid gas at liigU temperatures, traniforming them 
into chloTidei, .Sulphate of copper absorbs under similar circum- 
stances 2lICl , heated in a current of air, tliih (molecular 7) com- 
pound yields chlorine and water, and reproduces sulphate of 
copper. These experiments are interesting with regard to 
Deacon's piocess — H. lobit has found in coto-bark a new base, 
called by him para-cotom — C, Buttmger Jias treated racemic 
acid, C|lT^O]) with hydrocyanic and hydrochloric ncids, trans- 
forming it into lactic BciQ os well us into a new acid of the 
formula C-II^gOy, or CyllgOy. — C Vogel showed absorption- 
bands produced by magnesia aiul alumina In solutions ot pur- 
purine; by their means traces of these substances can he 
recognised m the presence of lar^e quantities of organic sub- 
stances, as in milk, urine, tartanc acid, &c — C A Marlius 
reported on the Chemical Exhibition at Philadelphia 

November 27, 1876 — A \V Hofmann, president, m the 
chair — E Baumann described phcnylsulphale of potassmiTi, 
obtimcd by the reaction 

CaIIbOK KaSaOy - + K^SO,, 

PolDISll, PulUMC Pul.USlC I'dtBiiMC 

phenAlc pyrofililph.ilc iiLeiivlBuliihatc Milpliatc. 

a wcH-defnicd crystalline salt easily decomposed into phenol and 
sulphuric acid Conjointly xt it li E 1 Teller Mr Baumann proved 
the transformation nf phenoles into phcnohulphatcs by the diges- 
tion in wann-blooded animalc — A Atterburg describi^ chloiidea 
obtained from a and 3 dinitronaphlhalenes, and expounded Llie 
probable reiions of their isomensm — W Thomer reported 
on some derivatives of plienyHoluyl ketone. — T Hunats de- 
Rcnbcd citrate of methyl C^H^IOHKCOjCIIj)^, acetyl- citrate 
of methyl CaU4(0Cjlj,0)(C0jClTs)j, the product of the 
action of PCIj on the foimer, vu , CaH4Cl(COaCHa)|, mono- 
chloro-tricarballylite of methyl , and experiments trying in vain 
to proiluce elhyl-citrste of ethyl — H Willgerodt staled that a — 
dmilrocbloTobcnzol yields with acetamide (and alcohol) ortho- 
para-nitranihne (and acetic ether) With urea it yields another 
dinitrandine — L F Nilson described double nitnles of plati- 
num with 1C, Na, Li, Ub, Ag, Ca, Sr, Ba, T'b, Mn, Co, Ni, 
Fe, Zn, Hg, Be, Al, Cr, In, Y, Er, Ce, La, and Di. — C Lieber- 
mann prov^ franguhe acid to be identical with emodine 
CulIyOj -b I^llgO The same chemist showed gfais tabes 
profoundJy attacked and rendered non-transparent by water at 
200“,— A. Michael and Th. Norton, by treating rcsorcine with 
C^chlonde of iodine, have obtained tenodo-rc&orcine. 

December |i, iSyfj — A W Hofmann, president, in the 
chair — K ilerglund, who obtained imido-sulphonate of am- 
monium, Nil (iSOu ONHj)j, by tieaiing clilorosulplmnc acid, 
ClSOg.CJll, with ammnnm, has found that by Ixuling the 
same with liaryta, iL yields the barium salt of aniido- 
Bulphonic acid, NH^SOjOH. — S lSIcih deicnbed llcvers, 
ihermometem, and circular meabures of rock crystal — -W. 
Thorner described an apparatus for distilling in vacuo, permitting 
the cbenge of the receiver without taking the apiiaratus to 
pieces — H 1-andolt published interesting details of a projecting 
apparatus ured by him for lecture-parposcR — F. v. Lepel com- 
municated his observations on spectroscopic reactions of mag- 
nesium salts. Glatzel described blanic sulphates derived from 
TiO| and TuO, — E. Krlcnmeyer has observed that aa acid 
phosphate of lime, Call4(P04)glf^0, when treated with less 
water than is necessary for its solutioD, Is decomposed into in- 
soluble dicalaum phiwphaU, CaHr04 -h (IIbO)^, and free phos- 
phone acid. The same chcmiit recomnends the following easy 
method for preparing cyaudes^ via , to fuse Jerrocyaude of patai« 
alum with sodium — 


C„N„Fe,KB + Na* = (CyK). + (CyNa)* + Fc, 

The same chemist, by oxidising normal oxycaprmiic acid, 
CsHi|0|, obtained normal valerianio acid- — E- Fischer has 
trensformed dlphenjUmUie into diphepyl'nitroiavtoc, and the 
Utter into (CtHfl)«N— NHs* diphenyl^hydraane, isomeric with 

S drazobe&adl, but not traiuformable into benzidine, — C. Bot- 
her oonBmkM fonner obeervatioiu that cttnconic add and its 


isomers treated with nascent hydrogen yield the same pyrutlc 
odd. — A, Laubenhelmer reported on ortbodlultrochloroowol ; 
one of the NO. ^oupi having been replaced by NH^ It yielded, 
by treatment with nlmte of ethyl, paramtiochlorobenzol.^H. Llm- 
pricht published detailed reBearches on various bromobenzoUul- 
phonic acids — G. Krkmar to purilV mcthylic alcohol traniJiDrmi 
It into fonniate. The impurity found bi the pure alcohol of 
commerce is dimethyl-acetoL Conjointly with Grotrky he has 
found in Impure methyllc alcohol aceton, dimethyl acetal, 
allyhc alcohol, methyl -ethyl -ketone, higher ketones and oils 
which with chloride of rinc yielded cymol and xylol ^ 
H, Bulk published simple contrivances to replace the ordinary 
sucUon-pump and separating funnel --C. Licbermann and Ot 
Burg have made researches on bra/ilme, to which they give the 
formula CigHi^O^ -i-lIiO ; the formula of haematoxyline being 
CiflH]40^, Brasiline, when oxidised, yields the colouring matter 
brasllejncp CjgHjjOg — A Frank gave a warning againit the use 
of glass for sealed tubes, that yield more than i per cent of 
soluble mailer to water, lie also mentioned that wine bottles 
are now in use that yield alkali to the wine, thereby spoiling 
their taste. 

ViRNNA 

I, R Geological Institution, November j6, 1876 — The 
Director, M F v Hauer, rafemd briefly to M F. Fotfcerle, 
vice-director of Iht mhtitution, who died last summer , he then 
welcomed M. K Droiiche, who has recently returned from his 
(ravels in the l^liilippinc Islands, Japan, and North America. 
Tlic following papers were read ■ — Dr, SiQche on’ the old erup- 
tive rocks from the region of the Order Mountains , these bear a 
strong rescmliUnce to modern andcbilu, and ho showed their dis- 
tribution on a large-scale map. The name of Ortlente was proposed 
for one sort of these rocks, with a dioritic dark coloured cement, a 
more Ikisic nature, and of an older geological period , for the newer 
one. With a light-coloured trachytic and rnora acidic cement, the 
name of Guldemte was adopted. Many bpecimens which he pre- 
sented contain various enclosures of other crystalline rocks — Dr. 
K Majsisovics presented the detailed geological map of South- 
Eastern Tyrol and the province of Belluno. The mapping was 
performed jii the years 1874-1S76, under the direction of the re- 
porter, assisted by Dr. Hornes and Dr Duller, since appointed 
professors at the University of Graz —Dr Tiezc, on the country 
of ICrasnowodsk, on the eastern coast of the Caspian Sea, which 
he had visited on his return from Persia He stated that the 
supposition of a reappearance of the Persian-Armenic salt-bed 1 
in these parts, was erroneous The large gypsum beds in Kuba- 
dsgh belong to the mesozuic formations, and might be contem- 
poraneous with the Jurassic gypsum-beds of Daghestan. The 
hdls of Krasnowodsk may be regarded as a continuation of the 
Caucasian Mountains, and form the northern part of an anli- 
dinal, whose southern part is partly formed by the Turcomamc 
Balkan —Dr. Koch, on the occurrence of ice-cryetals in loose 
gravel which he had observeil at the Arlberg. — Dr, Drasche 
mcniioned a similar occurrence that ha had noticed during lus 
travels in high mountainous regions of the tropical zone. 
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JFERMENTA TJON 

Etudes sur la Eihre, Par M. L. Pasteur (Pans 
Gauthier-Villars). 

I 

I N a recent notice of an article on Brewing contributed 
by Mr. Poolcy to Stanford's British Manufactunng In- 
dustries/’ some statistics were quoted showing the gigantic 
development which the production of beer has acquired in 
the United Kingdom. The amount of beermanufactured in 
the British Islands, vast though it be, forms yet but a small 
portion of that made throughout the world. Probably no 
industry — saving agriculture — employs so large an amount 
of capital as that of brewing and the various industries 
supported by it, Important though this old and at pre- 
sent vastly extended industry be, it is yet one which, until 
ve recently, scientilic methodb of investigation had done 
but litde to add to our knowledge of the complex phenomena 
underlying the apparently simple art, and therefore even 
less in preventing the serious losses constantly occurring 
even with the most careful manufacturer. 

The valuable contribution to our knowledge of the 
biological aspect of fermentation, which M. Paste m has 
just given to the world, is a worthy sequel to the classical 
researches described by the lUustnous chemist in the 
papers read before the French Academy during the last | 
fifteen years, and aummariacd by him m a popular form 
in his “ fitudes sur Ic Vin/’ and “ Etudes lur Ic Vmaigre 
These important works, containing the results of long 
years of laborious and brilliant research, have done much 
to remove the charge brought against science, and have 
indeed become to the brewer and wine-grower as the 
brightening sky to the manner groping his way in fog 
and uncertainty to his haven. The grateful recognition 
of twenty years fruitful labour is due alike from practical 
and scientific men to the illustrious ifivestigator of the 
Biology of Fermentation, and he certainly will not deem 
it the less hearty and sincere if occasional exception here 
or elsewhere be taken to some of his propositions. 

Before considering Fermentation and the recent views 
promulgated by Pasteur and others regarding the inter- 
esting and complex phenomena grouped under this term, 
It will be useful to discuss the changes produced in the 
malting and mashing processes of the brewer as neces- 
sary precursors to the greater change produced in Fer- 
mentation properly so-called. Let us, then, examine the 
change brought about by the action of water and heat on 
the gram of any of our common cereals — barley, for 
example ; if this be ground and digested for a few hours 
at a temperature of 60° C, with five or six times its weight of 
water, it will be found that the whole, or nearly the whole 
— this depending upon the comparative activity of the 
albuminous matters present — of the insoluble starch will 
be changed into products soluble in water. By the agency 
of the albuminous ferments or alterative agents water will 
be assimilated and dextrine and Glucose and products of 
traiuformation Intermediate between these will be ob- 
tained. 

Thu reaction is general, and applies not only to the 
grain of our common ccrealsj Jiut ^so to other itored-up 
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amylaceous vegetable products. While, however, the 
agency of heat and mois^ire suffice to bring about this 
remarkable change, it yet requires too much time, and the 
products formed are not well adapted to the brewer's 
wants. Various albumenoid bodies, such as the ptyalin 
in the saliva, and those in the secretions from the pan- 
creas and intestinal canal in the animal economy in- 
tensify the action of the soluble albumcnoidi in ordinary 
bread-stuffs, and hence produce a greater hydration, and 
therefore solution, m a given time. Now the object of 
malting is to convert some of the inert albumenoids into 
these more active agents of change, and thus the maltster 
avails himself of a property existing throughout all vege- 
table tissues, whereby previously stored-up insoluble 
amylaceous matter is converteJ, through the joint agency 
of moisture, heat, and albumenoid ferments, into soluble 
sugars, and used along with soluble albumenoid matters 
for the production of new tissues. 

To produce an increase in the albumenoid ferments in 
barley — the gram chiefly employed in Kngland— the 
I maltster flrst steeps the gram lu water for a period varying 
from fifty to seventy hours according as the skin is thin 
or thick, that is, more or less pervious to water So soon 
I as the desired amount of water has been absorbed, U is 
removed from the cistern and spread out on the floor of 
the malt-house, the temperature best suited for the pro- 
duction of sound malt being about 15° C. The germina- 
tion of the grain commences and is allowed to proceed, 
with occasional turnings, until the plumule of the young 
growing plant has advanced far enough up the back of 
the gram to satisfy the objects which the brewer may 
have in view. Thus, if a full and somewhat dextrinous 
ale be required, the plumule is barely allowed to grow to 
the bend, or bridge^ of the grain, whereas, ifa dry alcoholic 
ale be required, the growth is allowed to proceed further. 
According to the growth of the plumule, so does the pro- 
duction of active ferment vary. This point being obtained, 
the malt is placed on the floor of a kiln, whereby further 
growth 15 stopped. Without dwelling with too much de- 
tail on this mating, or germinating, process, it will be 
useful to consider here some of the changes produced. In 
the first place, by the absorption of water the gram swells 
and the albumenoid ferments pieviously existing in the 
grain are made soluble, and these, by the aid of moisture 
and heat, begin to act on the starch. Meanwhile, a por- 
tion of the insoluble albuminous bodies are rendered 
soluble, and aid in this conversion of starch, and at the 
same time, in conjunction with the transformation pro- 
ducts of starch, serve to build up the cell structures of the 
growing plumule and rootlets. Throughout the germinat- 
ing process carbonic acid and heat are evolved precisely as 
in the subsequent process of the conversion of sugar into 
alcohol The analogy does not, however, rest here, 
because alcohol IS also produced in small qiianCitiea. If 
the growing gram be shut in an air-tight vessel, it will be 
found that as the growth of the young plant is stopped, 
the amount of alcohol becomes largely increased, attended 
at the same time by the production of a large quantity of 
gas, the chief constituent being carbonic acid, This pro- 
ductidn of alcohol by vegetable cells has already been 
noticed in the case of fruits by Lechartier and also by 
Pasteur. The enormous volume of carbonic acid gai 
produced without the intervention of free oxygen is a fact 
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of great intereit to which we must again refer when con- 
sidering the action of yeait upon sugar. 

In this germinating process we have an example of the 
way in which insoluble matter stored up, whether m the 
seed or in the tissues of a plant, becomes digested and 
used for the production of fresh tissues. This property 
is not limited to vegetable organisms ; in animals, also, we 
find stored-up matter, fatty or amylaceous, acted upon by 
albumenoid ferments, and being thus rendered soluble, 
become available for the budding up of fresh structures, 
or for the production of heat by their oxidation in the 
system. It would lead us too far to discuss here the 
manner and the agents by which albuminous food, such 
as flesh meat, cheese, &c., are made soluble in the human 
economy. Suffice it here to state that the means by which 
nature produces the desired end of solution m animal and 
vegetable alike, are moisture, heat, and albumenoid fer- 
ments. 

The following analyses by Oudemans show the changes 
produced in the malting process and in the subsequent 
drying on the kiln . — 



Barley 


Malt 



Air driod 

Air dried 

Kiln dried 

(pats) 

Klin dried 
(amber) 

Torrefaclion praducls 

0 0 

0 0 

78 

14 0 

DexlJ-ine 

s 

8 0 

6 6 

10 2 

Starch . 

67 0 

S8i 

58 6 

47 6 

Sugar 

0 0 

0 5 

0 7 

0 9 

CelluloM 

9 6 

144 

10 8 

M S 

Albuminoiu Subitanccs 

12 1 

13 6 

10 4 

10 5 

Fatty 

2 6 

2 2 


2 6 

Ash, 

3 I 

3 a 

27 

2'7 

Total 

lOO'O 

100 0 

100 0 

lOO'O 


These analyses, though made some years since, and 
differing in dome points from our existing knowledge, are 
yet sufficient for our present purpose. We see thA the 
air-dricd malt, wheh compared with the barley from which 
It was made, is poorer in starch, and richer in woody 
fibre. 

Again, U regards the changes in the albumiholls bodies, 
still quotmg Oudemans, we fbid — 



nirley 

Malt 

Gluten, soluble In alcohol 

Albuminous substoiicei coAgnlabte by heat 1 
VI ti not cosgulable . 1 

Iniolttbli albiimen . 

Bl 

g 

o'34 

0*45 

2 '00 
623 

Tstil ... 

9 70 

9'io 


Wip notice that there has been a loss of some of the albu- 
min^ matters in the germinating process, but at the 
same time an increase in the soluble or active agents of 
ebad^, to obtain which the malting process is followed 
Let us now examine the changes which the malt under- 
goes when placed id the brewer’s mash tun and submitted 
tq the action of heat and water. In England the amount 
of Waiter employed varies with the nature of u&e beer to be 


made, it may be taken, however, as being about twice the 
weight of the malt^ and the temperature of the mixture of 
malt and water varies from 63° C. to 67° C. In the course 
of half-an-hour the insoluble starch is converted into 
soluble sugars and dextnne. The infusion thus obtained 
IS, however, too dextrinous in character for the production 
of dry alcoholic ales, but as the process contmues, more 
and more water is assimilated, and finally an infusion is 
obtained rich in alcohol-yielding sugars. 

Many theoretical explanations have been given, and 
will doubtless yet be given, as to the action and the 
products formed. We are indebted to the admirable 
and suggestive researches of O’Sullivan for the first clear 
exposition of what takes place, or rather of one of the 
changes which occur. He formulates the reaction thus : — 


burth Udcinno Maltoae 

and he states that this is the final action of soluble fer- 
ments on starch. This equation, however, expresses only 
what takes place when a small quantity of malt acts on 
starch paste at a temperature of only 40° C. to 45° C. 
We must rather assume the probability of several changes, 
of which that formulated by O'Sullivan is one Tims if 
the amount of starch be large in comparison to the active 
albumenoid ferments, and if the water and time of in- 
fusion be lessened, we obtain a solution having a reducing 
power on tehlmg’s liquid equal to 33 percent of glucose* 
On the other hand, if the conditions be reversed, that is, 
if we increase the time, the amount of ferment, and the 
water, we obtain an infusion having a .reducing power 
equal to 66 per cent of glucose. 

Here, however, the action ceases, and the so-called 
diastase of malt is unable to carry on the hydration 
beyond the point last-mentioned, where we obtain a solu- 
tion whick reduces Fehling’s liquid to the extent of two- 
thirds of the reduction obtained when the starch is fully 
hydrated by weak mineral acids. 

Formulating the reactions according to the Fehling 
reducing products obtained we should have — 


£i|H|o^io 


this product kavitig a 33 33 per cent, reducing action. 
On the other kand, where we continue the action of 
diastase tor a longer period and with more water, we 
have — 


+ aii.O 
j + xFljO 

L ; 

this prddact havihg a 66 66 per cent, reducing power, 
and being apparently the final action of diastase on 
siarch. When the hydration of the starch 15 effected by 
dUUtq acid W 6 obtain — 

: + 2H,0 


*•* afliO ; 


tbal is, dextrose having the fall reducing action. 

O'Shllivan’s dextrine-maltose reaction might similarly 
be thus expressed — 


j ^iiHuOio + H,0 

* CijHkOiq 

and pvlng a product having a 44 44 per cent reducing 
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action. If this be m correct expression it follows that albumenoid altei'ative fennents in the brewer's mash-tun, 


there are two other possible cases where one and three 
molecules of water are assimilated. Cane-sugar and 
lactose arc isomeric with O'Sulhvan’s maltose, and are 
all dextro-rotatory. These three sugars of the formula 
C„H«0 II are all further hydrated by the action of 
diastase, yeast water, and dilute acids. 

Though Ignorant of the molecular weights of starch we 
may yet safely assume in the expression (CgHmOa),^ that 
the value of n must be large, and that a molecule of such 
complexity will yield in addition to dextrine several 
sugars isomeric with sucrose and with dextrose, and it 
may be others of greater hydration. In the brewer's 
mash tun the hydration products vary according to the 
malt employed and the extent to which the malting pro- 
cess IS pushed before the kiln drying action, the more of 
the active ferment formed the greater the hydration in a 
given time. The amount of water is an important factor 
in the hydration process ; the greater this is within certain 
limits the greater the hydration ; and lastly, the products 
vary with the amount of time given to the mashing or 
hydration fermentation. 

Thus we may bnedy sum up the changes produced by 
the statement that the infusion products of starch will be 
more dextnnous, t e , least altered according as we lessen 
the tune, the amount of water, and the growth of the 
plumules in the malting pioccss ; and on the other hand 
the infusion products will be richer m Glucose (dextrose), 
and therefore attenuate lower in the subsequent fermenta- 
tion process, according as we increase the amount of 
water, the time of infusion, and the growth of the plumule 
The variations in these directions introduced in the 
mashing process in English breweries are within a narrow 
range, and the products formed have a reducing action on 
Fehling's liquid, varying from 50 per cent, to 55 per cent, 
of the total hydration possible by the aid of mmeral 
acids. 

The use of unmalted grain is prohibited in England^ 
whereas cane-sugar and Glucose (made by the action of 
dilute acid on grain) are allowed The variations in the 
direction of dextrine-increase were until recently very 
limited, but on the other hand those in the direction of 
alcohol-yielding sugars are without limit. 

Messrs O'Sullivan and Valentin, in a communication 
to the Society of Arts (March 17, 1S76), have recently 
shown how the action of dilute sulphuric acid may be so 
regulated as to obtain O'Sullivan's dextnne-maltose reac- 
tion already described. 

The hydration by the agency of very dilute sulphuric 
acid is carried on until the hquid has a rotatory power of 
+ 17 1*’, indicating two parts of maltose (rotatory power 
+ 150°) and one part of dextrine (rotatory power accord- 
ing to O’Sullivan 

2 X 150 +^13 _ ^ 

3 

So sootl Ai the polariscope Indicates O'Sullivan's reaction 
to be complete, the fhrther hydration is stopped by the 
addition of chalk. Should the mixture of dextrine and 
maltose thus made prove to yield a stable an& good- 
keeping beer, they will have contributed greatly to coun- 
teract the evil tendency of recent legislation by which 
beer mm and more alcoholic has been manufactared. 

Having briefly examined *tfae hydration of starch by 


we have now to consider the breaking up of the sbll 
complex saccharine products of the reaction into bodies 
of simpler structure, such as alcohol and carbonic acid, 
which result from the fermentation process properly so 
called. Though it is with alcoholic fermentation, with its 
characteristic boiling or disengagement of carbonic acid 
gas, that we have chiefly to do, at the same time other 
products of the decomposition of saccharine bodies, such 
as acetic, lactic, and butyric acids, must necesbarily be 
considered before wc uui obtain a correct insight into the 
phenomena which present themselves m the manufacture 
of beer. 

Lot us then follow the products formed by the hydra- 
tion of starch already studied 

The Ti/ort^ as the brewer terms the liquid containing 
the infusion products of the mash tun, is drawn off from 
the insoluble matters of the malt, and is then boiled in 
another vessel along with hops ; the amount of this valu- 
able agent of preservation employed depending upon the 
strength of the wort, the nature of the product desired, 
and the length of time it has to be kept before being 
consumed 

By mere boiling, some of the albuminous bodies are 
rendered insoluble, a further portion is precipitated by 
the tannin of the hops, and the resulting liquid, being 
thus deprived of some of the albuminous food materials, 
IS found to be less liable to subsequent destructive 
changes The hops at the same time yield a pleasant 
bitter principle, and essential oils which play no slight 
part in the preservation of the manufactured beer. Now, 
unlike the juice of the grape, the Infusion of malt is so 
nch in albuminous matters, that every expedient is 
adopted to diminish these aids to destruction , hence the 
process of boiling, the use of tannin, and the employment 
in the infusion process of hard water containing salts of 
lime. To its water Burton chiefly owes its reputation for 
good ale. The boiled wort, when cooled, is placed in 
fermenting vessels, and is added This addition of 

yeast Is almost universal ; at the same time it must be 
noted that tn the production of Faro and Lapnbuk the 
Belgian brewer adds no ferment \ a similar practice was 
at one time rather common in England, and is even now 
occasionally to be found in Wiltshire In thus adding no 
ferment, the brewer follows the invariable practice of the 
wine-maker, who leaves the must or pressed juice to 
spontaneous fermentation , the wine-grower may reason- 
ably reckon upon a definite decomposition of his must, 
but the brewer who follows this method can foretell but 
little of the result We shall presently see why tha wine- 
grower’s must and the brewer's wort comport themselvee 
so differently under apparently the same conditionlk The 
spontaneous fermentation of malt wort, even now so little 
practised, is doomed to be altogether discontmued witbm 
but a few years. 

The English brewer, having cooled his wort to a tem- 
perature varying from 14° C, to C., and having added 
yeast, the fermentation commences, the heat, unless 
checked, rapidly rises, and th6 yeast greatly increases in 
quantity, the larger portion of which rises to the surface 
of the liquid. Hence this is termed top or surface fer- 
mentation, in order to distinguish it from the Bavarian 
process, in which the yeast sinks to the bottom of thO 
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liquid. The temperature of the German bottom fermenta- 
tion variei from 5*^5 C. to 7° C , a temperature that can 
only be maintained by the employment of large quantities 
of ice. 

The bottom and top yeasts are probably distinct species. 
M, Paateurp however, seems to be in eiror in stating 
(p. 190) that the bottom yeast may be distinguished by 
being less spherical than top yeast. It is true that in 
London and Edinburgh yeast the cells will be found 
usually round ; hard water, however, such as that at 
Burton, or artificially made so, yields yeast in which the 
cells are distinctly ovoid m appearance, resembling very 
closely Bavarian bottom yeast. M. Pasteur further states 
(pp. 188 and 192) that the bottom yeast yields a beer of 
Aner flavour, and hence argues the replacement of alei 
produced by top fermentation by those made on the 
Bavarian system. Here surely he must be thinking 
rather of the inferior products of the surface fermentation 
in France and Germany than of those of England and 
Scotland. His assertions (pp. 12-17) Ibat by bottom fer- 
mentation store beers can be produced, whereas those 
produced by top fermentation must be consumed at once 
and cannot be transported are certainly strange to an 
Englishman. 

So far from these unfavourable comparisons being true 
in all cases, the exact opposite is generally the case. 
Bavarian and other bottom fermentation beers are in fact 
those which can neither be preserved nor transported 
without the liberal employment of ice , even that sent 
from Vienna to London must be kept cold artiflciaUy 
in order to avoid rapid destruction. As regards flavour, 
there are many who think a glass of Burton pale ale or of 
good old college rent ale to be superior to any Bavarian 
beer. The chief cause of the decline in the production 
of top fermentation beers on the Continent has been the 
want of attention in the fermentation process, whereas 
the English brewer, especially the brewer of high-class 
ales, has been unremitting in his attention to the tempe. 
rature in fermentation and to the perfect cleansing of the 
ale. Now where such attention is given it is not difficult 
to obtain ales which will keep a few years. While object- 
ing to our English produce being so hastily depreciated 
by M. Pasteur, our brewers will be the first to avail them- 
selves of his biological researches in order to render their 
produce more stable and better flavoured, without having 
recourse to the general adoption of the vastly more costly 
system of bottom fermentation. 

Let us now leave this question of the respective value 
and future development of the two systems of fermenta- 
tion, and assume that by either the one process or the 
other we have obtamed our glass of beer. The question 
now naturally presents itself to us, as to others before us, 
to what is fermentation due ? Pasteur's answer to this 1 
propose to discuss next week. I 

Chaklils Graham 


OUR BOOK SHELF 

Manual of the Vertebrates 0/ the North£m United States, 
By David S. Jordan, M.D. (Chicago : Jansen, McClurg, 
and Co., 187a} 

This usefiil work contains a short diagnostic account of 
the whole of the vcttelfrated animals of the Northern 
United States, and haa been written, as the author tells 


us, to pye collectors and students who are not specialists 
a ready means of identifying the famihei, genera, and 
species described. The mammals as well as the birds of 
North America have been so ably and elaborately treated 
of by Prof, Baird, Dr. Coues, and others^ that those who 
are studying these branches of zoology will not And this 
smaller volume of special scrvicr, nevertheless we are not 
acquainted with any work having a range of treatment 
which includes the reptiha, amphibia, and fishes with the 
two other classes. The sub-kmgdom, as well as each 
class and order, are concisely deAned, and the most 
modem arrangement is adopted, based upon the best 
authorities, the relative importance of the <marac ten sing 
features being clearly brought forward The system of 
employing artiAcial keys so useful in botanical determina- 
tions, and so successfully employed by Dr, Coues in orni- 
thology, IS employed throughout the book, and will, no 
doubt, be found to work well. A glossary of the principal 
technical terms used in the body of the book is also 
appended As an example of the manner in which the 
diAerent species are described, we will Cake Chat of one ot 
the species of Fly-catchers Empidonax acadicus (Gm ), 
Baird Small Gru-n-crestld Fly-cai'cher.— Clear 
olive-green ; wing bands huffy , whitish becoming yel- 
lowish below , yellowish ring about eyes , bill pale below ; 
primaries nearly an inch longer than secondaries , second, 
third, and fourth primaries nearly equal, and much longer 
than Arst and Afth , Arst much longer than sixth , L 6 ; 
W. 3; T. 2|, Ts. ij ; Tcl J ; E U.S. frequent" To 
naturalists on this side the Atlantic the work will be 
found a valuable one of reference on account of its inclu- 
siveness, and a glance through it makes us fed how uscrul 
a similar one on the British vertebrate fauna would prove 
to students and collectors. 

The Emitfrant and Sfortsman m Canada, By John J, 
Rowan. (London Stanford, 1876 ) 

This is a capital book in many respects Mr. Rowan 
IS himself an old Canadian settler and knows tbc 
country well m various aspects. He tells the plain 
truth as to the suitability of Canada as a Aeld for 
emigration, and the intending emigrant could not get a 
better guide as to the resources of the country, and the 
kind of settlers for which it is adapted. Mr. Rowan is a 
keen sportsman and has a fair knowledge of zoology. 
His descriptions of hunting life in Canada are thoroughly 
interesting and abound with fresh information on the 
many animals which are still to be found there Mr. 
Rowan is a good observer, and some of the information 
which he gives regarding the animals with whose habits 
he 18 familiar may be new even to naturalists He 
describes, at considerable length, especially, the habits of 
the beaver as observed by himself, and adduces some 
facts to show that previous popular statements with 
regard to this animal must be to some extent modiAed. 
The volume will be found of interest not only to the 
eimgrant, the sportsman, and the naturalist, but to all 
who love good hunting and trapping stones well told. Its 
principal defect is the want of an index. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Hetther can he undertake to ritum% 
or to correspond with the writers of rejected manuscripiM» 
No notice is taken of anonymims communications ] 

On a Mode of Inveatlgating Storms and Cyclonea 
I SCAXCELY know anything more interesting in connection 
with the invebtigation of cyclones and of our storms than the 
theoretical investigations of Reye, Mohn and Guldbcrg, and the 
practical ones of Mr. Clement Ley Mr Ley’s p»ers in the 
fournal of the Scottish Meteorological Society, Iv. 60, 149, 330, 
nave especially attimcted my attention. We have to study tha 
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l[arni of the cnteri, u I iriiubt (.all Lliem, of ilic barumelnc 
depreasioni, stnd their iteepneas Id dilTerent directiona 

The following note hai aome cooneciion wuh Lhu inquiry, and 
1 beg you, If yon think it auiUble, to give it a plBi.e m your 
eitcemed jouctibI : — 

In 1S74 1 proposed to lay, as well ha it can be done, a plane 
or planes, having such a slope as would represent ihe baromeinc 
height at lome two distant places, and to indicat*: (m geodetic 
terms) the fall and stnke, or the inclination on the hoHzonand the 
aeimuih of the projection of the perpendimlar on such a plane, 
and I still recommend it In the Netherlands, where my area is 
■mall (see Jour, Scot Met Soc , iv. 25) it u always caiy to find 
Buch a plane, and of course us perpendicular Now 1 have In- 
quired whether the projection of that perpendicular moved round 
^e horizon generally in a direct way (wuh the sun) in the same 
manner as M, Dove haa found that the direction of the wind 
does, and which 1 demonstrated in ro^ti Atm , Uvui 417, 553, 
to be the case thirteen times per annum in our lalUude 

On examination 1 find that m 11174 1^75 1 ^^ pru^ection 

has gone round the hunzon m a diicct way ten times more than 
the opposite way , further, that it often goes back when the direc- 
tion of the projection lies to the south-east, but that when it has 
veered to be In the north west it veers forward surely and quickly 
enough in a direct way to the east, which is in accordance with 
the fact that when we have a depression over Ireland or Scot- 
land it then moves in the direction of Norway and Finland I 
don’t think it superfluous to call the attention of others to this 
research, and 1 propose to calculate the results for other years 
m this respect, which is cahily rione by means of the Nclher- 
landi' Aftfiuaufs, and thus find ihnce a day the direction and 
■izc of the steepest gradient. 

Utrecht, December 23, 1876 Luys HaiujI 

Mind and Matter 

The problem, “ How consclousne*ss Elands reUted to the 
material oiganum," has been attempted to be solved by Mr 
Duncan, under the head of “Mind and Mailer" (NAruRi., 
V0I XV , p 78). Now that a mote exact sLieiitific examinAtiun 
has reconciled so many dillcrcnccs on ihis question, a return to 
the old d prton method of mere logic is still pcrfctlly legilioiate, 
provided the logic is sound 

Admitting that con^LioUHUCSs is t dated lo matter, and without 
coni ending, for the picsenl, that it may nut be a siaU of iiiatUr 
(under certain realnctiuns ol the term), Iwdl content myself wuh 
pointing out what seem lo be falUcies in Lhis solution ” “ It is 

as easy,” says Mr, Duncan, “to predicate suhjecUviiy (su^cep- 
tibiUty to consciousness) of one entity called mailer as of an- 
other entity called soul or spirit It 1^ no more difficult to con- 
ceive of matter bemg subjective ihan of spiiiL being lobjective “ 
Let us see if this is or is not pctilio principii. It was the 
difficulty, leai or apparent, of a&cnbing cenain ailnbutcs (men- 
tal) to matter, that demanded the supposition of some support 
other than material bo that when we say that spirit is alone 
susceptible to consciouBncss, we merely express that matter is 
not thus susceptible. Therefore, to afTirni tlul the one may be 
as Kusceplibla to consciousness as the other u 10 aisume, <fi 
hmine^ that malter may be susceptible to consciousness, the 
veiy probability which has to be established, 

Mr Duncan next asserts that “ How energy 19 related lo mat- 
ter in all its form*, is no less mystenons than how subjectivity 
may be a properly of matter.’’ Now every opponent of matc- 
riilism admits that how energy is relaUd to'maticr is a mystery, 
and avows that he cannot conceive of consaousness as a ft operty 
of matter , but the difficulty of understanding the even if 
we grant it equal m both cases, cannot establish any parity of 
probability as 10 the fads ; for while wc know as a fact that 
energy is fdattd to matter, we do not know as a fact that sub- 
lectivity (suscepUbility to consciousness) is a property of malter 
And even if we put the aroument more exactly, and affirm that 
wc know that subjectivity, like cneigy, 11 related to matter, still 
pgthlDg ID point is gamed, seeing that while we know ait matter 
in relalbon to cnernr, it is only a certain foim of matter (die 
human) whkh we know lo be related to subjectivity ; for if we 
■brntUe this of a dog, we cannot know it bll he tcQ ui. 

The next position, “ Energy may be divided. Vihj not sub- 
Jhotivtty?” Would seem to demand nothing less than absolute 
ff since subjectivity, or the slate of the Ego, appears indivi- 
in virtue of its essential unity Yet no support is advanced 
except the foregome Bsertion, which we have seen is a mere 
guBHi|»tlofi on (he side of moterialiiD, and which wi shall next 


see contsiiis an admission all but Ulul Lo ihc came it advoca'^ei 
When Mr. Duncan la^s, “ How energv is related tu matter u 
no less mysterious than how subjectivity may be a property of 
matter,” l.e admits ikat we cannot understand either, while he 
believes the Rr^t because it is a fact But why should we believe 
the last ? Because we cannot understand it, and because It is 
not a fact ? Will he admit that we have advanced any proof of 
an oysicr being an astronomer, when we have affirmed that this 
wouid he no more mysterious than the relation of energy to 
matter? Yet Ins three remai 11 iiig arguments go on this ground . 
they assume that the probability uf subjectivity being a properly 
of mattei equals the fact of energy being related to malter 

Rugby J L, TuI’PEP 

Solar PhyBiCB at the Present Time 

Ar the conclubion of hu letter of the ist inst. (Nature, Vol. 
XV p. igG), birG B A irr alludes to a paper of mine as being 
cited by me (in my lost letter tu Nai UR k) os being “ m the 
’ Philosophical TransaLtions ’ ” 

The paper refeired to ought^ with little doubt, lo have ap> 
peared there, but it dul noi, and I was most careful to avoid 
implying that it had , my words being with regard to it (see 
your pages’ 1 57 and 158) — 

1st, which I had the honour of communicating tu the Royal 
Society of London jix years ago , " and 

2nd, “that paper of six years igo, and still In the hands of 
the Royal Society 

nor IS there any mention of the “ T’hilosophical Transactions’’ 
throughout PiAZ/.i Smyth, 

Ediuburgli, January 5 A.^tronomer Royal for Scotland 

Towering of Birds 

Snipk frtaucntly tower — also pigeons I saw a mallard lliat 
Hew nearly half a mile, towered, and, fell dead Teal also 
tower, but their towering is different to the ordinary, as they are 
a>] often alive as dead when they lali. 1 have also lemarked 
this in widgeonc, and once in a partridge In the latter case birds 
fell right and Icit, the hccond a tuwercr It was in heavy turnips 
that had been planted when mangel had misiicd Ihe towerer 
fell on an isolated mangel , when picked up, he wax at lea^t ten 
yards from the mangel and slill alive. Sonic years ago there 
was a discussion on tins suIijclI in Laud and IVatertjr Llie Luld^ 
and 1 think it was shown it was due to pulmonary hxiDorrliage 
At least I was quite awaie of the cause, and that bead 01 spine 
injuries had nothing to do with it. 

Ovuca, Ireland G H KiNAliAN 

Rooks Building at ChnatmaB 

On Christmas morning 1 saw a few rooks engaged in building 
in a clump of elms near my house Four nests are now in pro- 
gress, though the gale of December 30 made the rooks dcsisC 
from their work During the ten years (aboui) that 1 have 
watched their proceedings, 1 think I have never seen these birds 
brgin building dll February 

1 may add that our well-watered lands and woods kre beiqg 
visited with wild duck, teal, pccwils, and gulls in great 
nuinlvers C M IxGiEUY 

ValcnlmeSi Ilford, Essex 

Are Wo Dtying Op? 

The above quesUon Iils been asked in the columns of Nai Ure. 
As a small cpiunbulion toward* on answer, it may be stated that 
at this plactf the two last years, 1S75 and 1S76, have been the 
two wettest In a series of twenty-four yean. 

In 1875, the rainfall was 44 05 mchea 
1876 „ „ 424a „ 

The average of twenty-four years has been 33 'it IncheB. 

Clifton, Janriaiy 7 George F. Border 

RadUnt Pointa of Shooting Start 

In Deoember, from obaarvatunu of 163 shooting stars seen m 
20^ hours’ watching, chiefly in the evening I amply oonflnned 
several of the positions of ndtanfc points as given in my note 
(Nature, toI. xv., p, 158), and obKrved that several of lh« 
showen there mentionf d were achvely continued. The centresi 
ai I nyo them, of two of these require revision, as the addi- 
tlonu meteors seen in t)ccember indicate the radiants with 
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greater prccuion than the few 1 had noted m November, The 
new radUnt in Sextant, 1 now deduce at K. A 148°, Dec! a° N,, 
and that at r Leonii, aa near Crater R. A 165”, l>c 1 S, l*he 
meteon from these new showers are very rapid and white, iiau- 
aliy leaving bnght streaks foi 2 or 3 secs, in their path 

Aihley Down, Bnitol, January 2 W. F, Dlnning 

ALEXANDER BAIN 

I T is with much regret that we announce the death of 
Mr. Alexander Bam, which took place at Glasgow 
on January 2. To many of our readers his name is per- 
haps unknown, and yet the inventions of Mr. Bain, made 
when telegraphy was in its infancy, were of the very 
highest importance. They were perhaps made too soon. 
Mr Bain himself never reaped the benefit of them, and 
would have died in great poverty had it not been for a 
pension of 8of. a year obtained for him from Mr. Glad- 
stone chiefly through the exertions of Mr C. W Siemens, 
Sir William Thomson, and the Society of Telegraph 
Engineers. 

One of the most important services of Ma. Bain to 
telegriiphv was the reinvcntion of the method of making 
use of "^bodies of natural waters’' to complete the 
electric circuit by laying a single insulated wire be* 
tween the given stations, having at each end a metallic 
brush immersed in the water" In 1838 Stemheil dis- 
covered the uL;e of the earth for completing a circuit 
instead of a return wire, but does not appear to have 
taken steps to bring his discovery into notice, or to re- 
move the prejudices with which a discovery so startling 
would naturally be met Mr. Bam seems to have esta- 
blished the principle for himself, and he published it 
in a patent of 1841, by Wright and Bam, for ** Improve- 
ments in applying electricity to control railway engines 
and carnages, to mark time, to give signals, and to print 
intelligence] at different places" It is impossible to say 
how large a part of the completeness of our present tele- 
graphic system, particularly ot our submarine telegraphic 
system, is due to this great discovery of Stemheil and 
Bain 

An early invention by Mr. Bain, was that of the electro- 
chemical telegraph This was patented m 1S46. Paper 
chemically prepared is drawn under a metallic style which 
rubs upon it As long as there is no current passing m the 
line the paper comes away from the style unmarked, but 
each signal sent through the line passes by the style to 
the prepared paper and leaves a mark. Combinations 
of dots and dashes, as in the Morse system, formed Mr 
Bain's alphabet 

At hr St the signals were sent by hand by a simple con- 
tact key, but Mr. Bam soon found his system cap.ible of 
receiving signals at far higher speed than that of the 
fastest hand sending. He was thus led to the invention 
of automatic methods of transmitting signals of which one 
11 the basis of the most important method at present in 
Uic. A slip of paper is perforated with holes arranged in 
groups, forming the letters required in accordance with 
the code of signals. This slip is passed between a metallic 
roller and a contact point. As long as the contact point is 
leparated from the roller by the paper slip, no current 
paiscs in the line. But when one ol the perforated holes 
comes under the contact point, the point falls id and 
makes contact with the metallic roller. The circuit 15 
thus closed, and a signal is sent. 

This apparatus was tried before Committees of the In- 
stitute and of the Legislative Assembly at Pans. Through 
a hne between Fans and Lille, a message of 2S2 words , 
was senL The time taken was fifty-two seconds ' The | 
fastest auLonULic receiving by mechanical instrumenti of 
the most refined modern construction, such, for example, 
as Instrtimenti of Wheatstone, does not commonly 
ni^frioo words per minute. We hear Iran Sir William 
Twhson, in hii recent address to the British Associa- 
tion, that be faw In America ** Edison's Automadc Tele- 


graph delivering 1,057 words in 57 seconds— this done by 
the electro- chemical method of Bain " That Mr. Bain's 
method was not received m England cannot but be re- 
garded as a great misfortune. 

These were, perhaps, Mr. Bain's principal inventions, 
but there are others of such importance that they well 
deserve notice Several of his patents relate to the 
keeping of time by clocks controlled or dnvcn electrically 
bv a standard clock. Jones' system, now so largely used in 
England, is based upon the system of Bain He invented the 
earth battery in 1843, or rather reinvented it, as Gauss and 
Steinhcil had previously obtained a current, after the dis- 
covery by Stemheil of using the earth for a return wire, 
making one of the eaVih plates of zinc and the other of 
copper In 1S44 he patented ingenious apparatus for 
registering the progress of ships and for taking soundings. 
Vanes caused to rotate by ttie motion of the "log" 01 
"sounding fly," through the water were employed, and an 
electrical method of observing the result on board was 
employed. The same patent describes apparatus for 
giving warning when the temperature of the hold of a 
ship nses above a certain point An electric circuit was 
employed, which was closed by the expansion by heat of 
mercury contained m a tube. The current passing in the 
circuit traversed coils which formed an electro-magnet. 
A pointer or alaim connected with the magnet gave the 
required warning. This mctliod is now very commonly 
employed for fire alarms , and modifications of it have 
been proposed for giving warning of over-heating 111 the 
bearings of machinery 

He had also an electric method of playing a keyed 
instrument at a distance on more than one organ 
or piano at a time , and he applied his perforated 
paper to the automatic playing of a wind instru- 
ment, such as' an organ For thn purpose the paper, 
properly punched, was drawn between the openings of 
the wind chest and the openinga of the notes to be played 
upon. Whenever and as long as there was a punched 
hole of the paper between the wind chest and the pipe 
the note of the pipe sounded When there was a blank 
space between the wind chest and pipe the pipe was 
silent. 

In his later years Mr. Bain's inventions have been in- 
considerable. Some years ago he was stricken down with 
paralysis He died at the age of sixty-six, on the second 
day of this year, m the Home for Incurables, BroomhiU, 
near Glasgow. 

PHOTOGRAPHS OF THE SPECTRA OF 
VENUS AND n LYR.E 

S INCE the spring of 1872 I have been making photo- 
graphs of the spectra of the stars, planets,, and moon, 
and particularly among the stars, of a Lyrx and a Aquils, 
with my 28-inch reflector and 12-inch retraaor. In the 
photograph of a Lyra^, bands or broad lines are visible in 
the violet and ultra-violet region, unlike anything in the 
solar spectrum. The research is diflicult, and consumes 
time, because long exposures are necessary to impress 
the sensitive plate, and the atmosphere is rarely in the 
best condition. The image of a star or planet must be 
kept motionless for from ten to twenty mmutes, and hence 
the driving-clock of the telescope is severely taxed. 

During last summer 1 obtained some good results, and 
in October took photographs of the ipectrum of Venus, 
which show a large number of lines. 1 am now studying 
these pictures, and have submitted them to the inspection 
of several of my scientific fnends, among others, Pro- 
fessors Barkei Langley, Morton, and Siliiman. There 
seems to be in the case of Venus a weakening of the 
spectrum towards H and above that ime of the same cha- 
racter as that 1 have photographically observed to take 
place m the spectrum of the sun near sunset. 

New York, December, 1876 HlNKY DRAPER 



ym. ir, 1^77] 


nature 


919 


ON THE STUDY OF BIOLOGY^ 

I T IS my doty to-nieht to speak about the study of Biology^ 
and while itmay oe that there are many among you who 
are quite familiar with that study, yet as a lecturer of some 
standing, it wouldj 1 know by experience, be veiy bad 
policy on my part to suppose such to be extensively the 
case On the contrary, I must imagine that there are many 
of you who would like to know what Biology is , that 
there will be others who have that amount of informa 
tion, but would neverthelc^^s gladly learn why it should be 
worth their while to study Biology , and yet others, again, 
to whom these two points are clear, but who desire to 
learn how they had best study it, and Anally when they 
had best study it, and I shall address myself to the 
endeavour to give you some answer to these four ques 
tions — what Biology is, why iC should be studied, how 
It should be studied, and when it should be studied 

In the Arst place, in respect to what Biology is, there 
are, I believe, some persons who imagine that the term 
“ Biology ' lb simply a new fancied denomination, a 
neologism in short, mr what used to be known under the 
title of Natural History," but I shall try to show you, on 
the contrary, that the word is the expression of the growth 
of science during the last 200 years, and came into exist 
ence half a ceniury ago 

At ihc revival of learning, knowledge was divided into 
two kinds — the knowledge of nature and the knowledge of 
man , for it was the current idea then (and a great deal 
of that ancient conception still remains) that there was a 
sort of essential antithesis, not to say antagonism, between 
nature and man and Ihdt the two had not very much to 
do with one another, except that the one was oftentimes 
exceedingly troublesome to the other Though it is one 
of the salient merits of our great philosophers of the 
seventeenth century, that they recognise but one scientiAc 
method, applicable alike to man and to nature, we And this 
notion of the existence of a broad distinction between 
nature and man in the writings of Bacon and Hobbes of 
Malmesbury and 1 have brought with me that famous 
work which is now so little known, greatly as it deserves 
to be studied, The Leviathan,” in order that I may put 
to you in the wonderfully terse and clear language of 
Ihomas Hobbes, what was his view of the matter He 
says — 

** The register of knowledge of fact is called history 
Whereof there be two sorts, one called natural history , 
which IS the history of such facts or effects of nature as 
have no dependence on man's will , such as are the his 
tones of metals, plants, animals, regions, and the like 
The other is civil history , which is the history of the 
voluntary actions of men m commonwealths ” 

So that all history of fact was divided into these two 
great groups of natural and of civil history The Royal 
Society was in course of foundation about the time 
that Hobbes was writing this book, which was published 
in 1651, and that Society is termed a “Society for the 
Advancement of Natural Knowledge,” which is nearly the 
same thing as a “ Society for the Advancement of Natural 
History ” As time went on, and the vanous branches of 
human knowledge became more distinctly developed and 
separated from one another, it was found that some were 
much more susceptible of precise mathematical treatment 
than others 1 be publication of the “ Fnncipia ” of 
Newton, which probably gave a greater stimulus to phy- 
sical science than any work ever published before, or 
which is likely to be published herea/ter, showed that 
recise mathematical methods were applicable to those 
ranches of science such as astronomy^ and what we now 
call physics, which occupy a very large portion of the 
domam of what the older writers understood by natural 
history And inasmuch as the partly deductive and partly 

* A Ueun ^ PnC Huxley d«livmd at iha South Knulnstoa Museum 
00 Satarday, tTocambu 16^ 


experimental methods of treatment to which Newton and 
others subjected these branches of human knowledge, 
showed that the phenomena of nature which belonged 
to them were susceptible of explanation, and thereby 
came within the reach of what was called “ philosophy” 
in those days, so much of this kind of knowledge as was 
not included under astronomy came to be spoken of as 
“ natural philosophy " — a term which Bacon had employed 
in a much wider sense Time went on, and >et other 
branches of science developed themselves. Chemistry 
took a deAniie shape, and as all these sciences, such as 
astronomy, natural philosophy, and chcmistiy, were sus- 
ceptible either of mathematical treatment or of experi- 
mental treatment, or of both, a great distinction was drawn 
between the experimental branches of what had previously 
been called natural history and the observational branches 

those in which experiment was (or appeared to be) of 
doubtful use, and where, at that time, mathematical 
methods were inapplicable Under these circumst inces 
the old name of “Natural History” stuck by the resi 
duum, by those phenomena which were not, at that time, 
susceptible of mathematical or experimental treatment , 
that IS to say, those phenomena of nature which come now 
under the general heads of physical geography, geology, 
mineralogy, the history of plants, and the history of 
animals It was in this sense that the term was under 
stood by the great writers of the middle of the last century 
— Buffon and LinnoMis — by BufTon in his great work, the 
“ Histoirc Naturelle Gdn^rale,” and by Linnaeus in his 
splendid achievement, the “Systema Naturx ” The sub 
jects they deal with are spoken of as * Natural History,’ 
and they called themselves and were called “Naturalists” 
But you will observe that this was not the original meaning 
of these terms , but that they had, by this tune, acquired 
a signification widely diflerent from that which they pos- 
sessed primitively 

The sense in which “ Natural History” was used at the 
lime 1 am now speaking of has, to a certain extent, en- 
dured to the present day There are now in existence, m 
some of our northern universities, chairs pf “ Civil 
and Natural History,” in which “Natural History” 
IS used to indicate exactly what Hobbes and Bacon 
meant by that term There are others in which the 
unhappy incumbent of the chair of Natural History is, 
or was, still supposed to cover the whole ground of geo 
logy and mineralogy, zoology, perhaps even botany in 
his lectures But as science made the marvellous pro 
gress which it did make at the latter end of the last and 
the beginning of the present century, thinking men began 
to discern that under this title of “ Natural History’ there 
were included very heterogeneous constituents— that, for 
example geology and mineralogy were, in many respects, 
widely diflerent from botany and zoology , that a man miglit 
obtain an extensive knowledge of the sinicturc and func- 
tions of plants and animals without having need to enter 
upon the study of geology and mincr^ogy, and vue 
verstlj and, further, as knowledge advanced, it became 
clear that there was a great analogy, a very close alliance, 
between those two sciences ol botany and zoology which 
deal with living beings, while they are much more widely 
separated from all other studies It is due to Buffon to 
remark that he clearly recognised this great fact He 
says “ ce^ deux genres d’6tres organises [les animaux et 
les v^gdtaux] ont beaucoup plus de propn^tdi communes 
ue de differences rdelles” Therefore, it is not won- 
erf ul that, at the beginning of the present cenluty, and 
oddly enough in two different countricf, and so far as I 
know, without any intcrcommunicatioD, two famous men 
clearly conceived the notion of uniting the sciences which 
deal with living matter into one whole, and of dealing with 
them as one discipline. In fact I may say there were 
three men to whom this idea occurred contemporaneous!)^ 
although there were but two who earned it into effect, and 
only one who worked it out completely. The penons to 
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whom T refer were the toiomt phyiiologist Bichat, the 
mat naturalist Lamarck, in Prance ; and a distinguished 
Gera an, Treviranus. Bichat ’ assumed the existence of a 
apedat group of “ phy«iolrgica1” sciences. Lamarck, in 
a Work published in. 1801 / for the first time made use of 
the name Biologic ^ from the two Greek words which 
signify a discourse upon life ajid living things, About the 
aine time, it occurred to Treviranus that all those 
sciences which deal with living matter are essentially and 
fundamentally one, and ought to be treated as a whole, 
and, in the year 1 S 02 , he published the first volume of 
what he also called *' Biologic " Treviranus’i great 
merit consists in this, that he worked out his idea, and 
wrote the very remarkable book to which I refer It 
cenaiEts of six volumes, and occupied its author for twenty 
years — from 1 S 02 to 1622 . 

That Is the ongin of the term ** Biology, and that is how 
it has come about that all clear thinkers and lovers of con- 
sistent nomenclature have substituted for the old confusing 
name of** Natural History," which has conveyed so many 
meanings, the term " Biology which denotes the whole of 
the sciences which deal with living things, whether they 
be animals or whether they be plants Some little time 
ago — in the course of this year, I think— I was favoured 
by a learned classic, Dr Field of Norwich, with a dis- 
quisition, in which he endeavoured to prove that, from a 
philological point of view, neither Treviranus nor Lamarck 
nad any right to com this new word "Biology” for their 
purpose ; that, in fact, the Greek word "Bios” had relation 
only to human life and human affairs, and that a different 
word was employed when they wished to speak of the life 
of animals and plants. So Dr Field tells us we are all 
wrong in using the term biology, and that we ought to 
employ another, only unluckily he is not quite sure about 
the propriety of that which he proposes as a substi- 
tute. It IS a somewhat hard one — zootocology, I am 
eony we are wrong, because we are likely to continue 10 . 
In these matters we must have some sort of ** Statute of 


Limitations " When a name has been employed for 
half-a-century, persons of authority ' have been using it. 
and its sen<ie has become well understood. I am afraid 
that people will go on using it, whatever tne weight of 
philological objection. 

Now that we have arrived at the origin of this word 
" Biology,” the next point to consider is What grouni) 
does It cover ? I have said that in its strict technical 


seme it covers all the phenomena that arc exhibited by 
living things, as distinguished from those which are not 
living ; but while that is all very well so long as we confine 
ourselves to the lower animals and to plants, it lands us in 
a very considerable difficulty when we reach the higher 
forms of living things. For whatever view we may enter- 
tain about the nature of man, one thing is perfectly certain, 
that he is a living creature. Hence, if our drfimtion is io 
be interpreted strictly, we must include man and all his 
way 4 and works under the head of Biology : in which case 
we should find that psych qlogy, politics, and political eco- 
nomy, would be absorbed into the province of Biology. 
In fact, civil history would be merged In natural history. 
In strict logic it may be hard to object to this course, 
because no one can doubt that the rudiments ana 
outlines of our own mental phenomena are traceable 
among the lower ^imsls. They have their econon^ and 
their polity, ud if, as is always admitteiL the polity of 
bees and the conimonwealth of wolves fall within the 
putvigw of the b^ologi^t prober, it beebmek hard to 
a^y why we should not Include therein human affaits, 
Which In 80 maily cases resemble those of the bees m 


^ So* thf dirdocuon bet«^een the **ici«acM phiwquH” *nd the "ictencei 
pl|yu||oUfibci ** Id the " Anmomie Cdn^nla/^llai. 

* Ml X (iBei) 
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leabus getting, and are not without a certain parity in the 
proceedings of the wolves. The real fact is mat we 
olologlstB are a self- sacrificing people ; and Inasmuch as, 
on a moderate estimate, there arc about a quarter of a 
million different species of animals and plants to know 
about already, we feel that we have more than sufficient 
territory. There has been a sort of practical convention 
by which we give up to a different branch of science what 
Bacon and Hobbes would have cillcd ** Civil History." 
That branch of science has constituted ItseU under 
the head of Sociology, I may use phraseology which 
at present will be well understood and say that we ha^’e 
allowed that province of Biology to become autonomous ; 
but I should like you to recollect that that is a sacrifice, 
and that you should not be surpnsed if it occasionally 
happens that you see a biologist trespassing upon ques- 
tions of philosophy or politics; or meddling with human 
education; because, after all, that is a part of his kingdom 
which he has only voluntarily forsaken. 

Having now defined the meaning of the word Biology, 
and having indicated the general scope of Biological 
Science, I turn to my second quesiion, which | is — 
Why should we study Biology? Possibly the time may 
come when that will seem a very odd question. That 
we, living creatures, should not feel a certain amount of 
interest in what it is that constitutes our life will even- 
tually, under altered ideas ot the fiUest objects of human 
inquiry, seem to be a singular phenomenon , but at 
present, judging by the practice of teachers and educators, 
this would seem to be a matter that does not concern us at 
all. 1 propose to put before you a few consideralions which 
I dare say many of you will be familiar with already, but 
which will suffice to show — not fully, because to demon- 
strate this point fully would take a great many lectures — 
that there are some very good and substantial reasons 
why 11 may be advisable that we should know something 
about this branch of human kaming. I myself entirely 
agrf'e with another sentiment of the philosopher of 
Malmesbury, ** that the scope of all speculation is tne per- 
formance of some action or thing to be done/' and I have 
not any veiv great respect for, or interest in, mere knowing 
as such. 1 judge of the value of human pursuits by their 
bearing upon human interests , in other words, by their 
utility, but I should like that we should quite clearly un- 
derstand what it lb that we mean by this word "utility.” 
Now in an Englishman’s mouth it generally means that by 
which we get pudding or praise, or both 1 have no 
doubt that is one meaning of the word utility, but it by 
no means includes all I mean by utility. 1 think that 
knowledge of every kind is useful in proportion as U 
tends to give people right ideas, which are essential to 
the foundation of right practice, and to remove wrong 
ideas, which are the no less essential foundations and 
fertile mothers of every description of error in prac- 
tice. And inasmuch as, whatever practical people may 
say, this world is, after all, absolutely governed by 
ideas, and very often by the wildest and most hypo- 
thetical ideas^ it is a matter of the very greatest 
imjiortance that oilr theories of things, and even of 
thin^ that seem a long way apart from our daily lives, 
should be as far as possible true, and as far as pos- 
sible removed from error. It is not otily in the coarser 
practical sense of the word **utility/' but in this higher and 
oroader sense that 1 measure the value of the study of bio- 
logy by its utility, and I shall try to point out to you thdt you 
will fkel the deed of some knowledge of biology at a gieat 
many turns of this present nineteenth century life of oUrs. 
For example, most of us lay great and very just stress, 
upen ttih Conception which is entertained ol the posi- 
tion of mail in this uhfverSe and ills relation to the rest 
hf haibre. We Have ahnolt all of us been told, and most 
of us hold by the tradition, that man occupies an isolated 
and pecu^ position in nature,; tha( tho^h he is in^ the 
world he is not of the world , that his relations to things 
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about him are of a remote character, that hi a origin is 
recent, hJs duration likely to be short, and that he is the 
great central fi|^re round which other things in this 
world revolve. But this is not what the bio1o|>i5t tells us. 
At the present moment you will be kind enough to separate 
me from them, because it is in no way essential to my 
argument just now that 1 should advocate their views. 
Don't suppose that 1 am saying this for the purpose of 
escaping the responsibility ot their beliefs, because at 
other times and in other places 1 do not think that point 
has been left doubtful , but 1 want clearly to point out to 
you that for my present argument they may all be wrong ; 
nevertheless, my argumeni will hold good. The biologists 
tells us that all this is an entire mistake, They turn to 
the physical organisation of man. They examine his 
whole structure, his bony frame, and all that clothes it. 
They resolve him into the hnest particles into which the 
microscope will enable them to break him up. They 
consider the performance of his various functions and 
activities, and they look at the manner in which he occurs 
on the surface of the world Then they turn to other ani- 
mals and taking the first handy domestic animal — say a 
tlog — tlity profess to be able to demonstrate that the 
analysis of the dog leads them, in gross, to precisely the 
same results as ihc analysis of the man , that they find 
almost identically the same bones, having the same rela- 
tions , that they can name the muscles ot the dog by the 
names of the muscles of the man, and the nerves of 
the dog by those of the nerves of the man, and that 
such structures and organs of sense as we find 111 the 
man such also we find in the dog , they analyse the brain 
and spinal cord, and they find that the nomenclature which 
fits the one answers for the other They carry ti eir 
microscopic inquiiics in the case of the tlog as far as 
they can, and they find that his body is ic solvable into 
the Sfiine elements as those of the man Moreover, they 
trace back the dog^s and the man's dev elopment, and they 
find that, at a certain stage of their existence, the two 
cieatures are not distinguishable the one from the other , 
they hud that the dog and his kind have a certain distri- 
bution over the surface of the world comparable m its 
way to the distribution of the human species. What is 
true of the dog they tell us is true of all the higher 
animals , and they assert that for the whole of these crea- 
tures they can lay down a common plan, and regard the 
man and the dog, and the horse and the ox as minor mo- 
dihcations of one great fundamental unity, Moreover, 
the investigations of the last three-quarters of a century 
have proved, they tell us, that similar inquiries earned 
out through all the diffeient kinds of animals which are 
met with in nature will lead us, not in one straight senes, 
but by many roads, step by step, gradation by gradation, 
from man, at the summit, to specks of animated jelly at 
the bottom of the senes , so that the idea of Leibnitz 
and of Bonnet, that animals form a great scale of being, 
in which there are a senes ot gradations from the most 
complicated form to the lowest and simplest , that idea, 
though not exactly in the form in winch it was propounded 
by those philosophers, turns out to be substantially correct. 
More than this, when biologists pursue their investigations 
into the vegetable world, they tind that they can, m the 
same way, follow out the structure of the plant from the 
most gigantic and complicated trees down, through a 
Blmiiar senes of gradations, until they arrive at specks 
of animated jelly, which they are puzzled to distinguish 
from those specks which they reached by the animal road. 

Thus, biologists liave arrived at the conclusion that a 
fundamental uniformity of structure pervades the animal 
and vegetable worlds, and that plants and ammals differ 
from one another simply as modifications of the same 
great general plan, 

Again, they tell us the same story in regard to the study 
of function. They admit the large and important inter- 
val whlct% at the present tipic, separates the manifesU- 


tioni of the mental faculties observable in the higher 
forms of mankind, and even in the lower forms, such as 
wc know them, mentally from those exhibited by other ani- 
mals ; but, at the same time, they tell us that the foun- 
dations or rudiments of almost all the faculties of man 
are to be mot with in the lower animals ; that there is a 
unity of mental faculU as well as of bodily structure, and 
that, here also, the difference is a difference of degree and 
not of kind. 1 said almost all," for a reason. Among the 
many distinctions which have been drawn between the 
lower creatures and ourselves, there is one which is hardly 
ever insisted on,^ but which may be very htly spoken of 
in a place so largely devoted to art os that in which 
we are assembled, it is this, that while among various 
kinds of animals it is possible to discover traces of 
all the other faculties of man, especially the faculty of 
mimiciy, yet that particular form 01 mimicry which shows 
Itself in the imitation of form either by modelling or 
by drawing is not to be n,ct with. As far as 1 know, 
there is no sculpture or modelling, and decidedly no 
painting or drawing, of animal origin. 1 mention the 
fact, m order that such comfort may be derived therefrom 
as artists may feel inclined to take 

If what the biologists tell us is true, it will be needful 
for us to get rid of our erroneous conceptions of man and 
of his place m nature, and substitute right ones for them 
But It is impossible to form any judgment as to whether 
the biologists arc right or wrong unless wc aie able to 
appreciate the nature of the arguments which they have 
to offer. 

One would almost think that this was a self-evident 
proposition I wonder what a scholar would say to the 
man who should undertake to criticise a difhcult passage 
m a Greek play but who obviously had not acquainted 
himself with the rudiments of Greek grammar. And yet 
before giving positive opinions about these high questions 
of Biology people not only don’t seem to think ic necessary 
to be acquainted with the grammar of the subject, but 
they have not even mastered the alphabet. You find ciiti- 
cisin and denunciation showered about by persons who 
not only have not attempted to go through the discipline 
necessary to enable them to be judges, but have not even 
reached that stage of emergence from ignorance in which 
the knowledge that such a discipline is necessary dawns 
upon the mind. I have had to waich with some atten- 
tion — in fact 1 have been favoured with a good deal of 
it myself — the sort of criticism with which biologists and 
biological teachings are visited I am told every now and 
Chen that there is a " brdJianC article " ^ in so-and-so, in 
which we are all demolished. 1 used to read these things 
once, but 1 am getting old now, and I have ceased to 
attend very much to this cry of “wolf" When one docs 
read any of these productions, what one finds generally, 
on the face of it, is that the brilliant critic is devoid of 
even the elements of biological knowledge, and that his 
brilliancy is like the hght given out by the crackling of 
thorns under a pot of which Solomon speaks. So far as 
I recollect Solomon makes use ol that image for purposes 
of comparison , but I won’t proceed further into that 
matter. 

Two things must be obvious . in the first place, that 
every man who has the interests of truth at heart must 
earnestly desire that every well-founded and just criticism 
that can be made should be made ; but that, in the second 
place, It IS essential to anybody's being able to benefit by 
criticism that the cntic should know what he is talking 
about and be in a position to form a menial image of the 
facts symbolised the words he uses. If not, it 15 as 
obvious in the case of a biological argument as it is in that 

> 1 ihink that Prof AllniKn wu the fim lo draw BEiention tu ii 

> Galileo woj troubled by a sort of people whom he called “p'lper philo- 
BopliQrs," because they f.incied that the true reading of n mint was ro bfl 
deiccied by the collation of texts The race is not e^ranct, but, js ot old. 
bnngft roitn iti *' wliuli of doctrine " by which the weaihrircock heatli niiiODg 
ui ara much caeiciHd, 
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of a hiltoiical or philological diicuBsion, that such critlcl^ 
is a mere waste of time on the part of its author, and wholly 
undeserving of attention on the part of those who are criti- 
cised, Take it then as an illustration of the importance of 
biological study, that thereby alone are men able to form 
BOhietbing like a rational conception of what consUtatei 
valuable criticism of the teachings of biologists,^ 

Next, I may mention another bearing of biological 
knowledge — a more practical one in the orainaiy sense of 
the word. Consider the theory of infectious disease. 
Surely that is of interest to all of us. Now the theory of 
Infectious disease is rapidly being elucidated by biological 
study It is possible to produce from among the lower 
animals cases of devastating diseases which have all the 
appearance of our infectious diseases, and which are cer- 
tainly and unmistakably caused by living organisms. This 
fact renders it possible, at any rate, that that doctrine of 
the causation of infectious disease which is known under 
the name of " the germ theory ” may be well-founded ; 
and if so it must needs lead to the most important prac- 
tical measures m dealing with those most terrible visita- 
tions, It may be well that the general as well as the 
Tofessional public should have a sufficient knowledge of 
lological truths to be able to take a rational interest in 
the discussion of such problems, and to see, what I think 
they may hope to see, that, to those who possess a suffi- 
cient elementary knowledge ofUiology, they are not all 
quite open questions 

Let me mention another important practical illustration 
of the value of biological study. Within the last forty years 
the theory of agriculture has been revolutionised. The 
Teiearches of Liebig, and those of our own Lawes and 
Gilbert, have had a bearing upon that branch of industry 
the importance of which cannot be over-estimated ; but 
the whole of these new views have grown out of the 
better explanation of certain processes which go on m 
plants, and which of course form a part of the subject- 
matter of Biology 

1 might go on multiplying these examples, but I see 
that the clock won't wait for me, and I must therefore 
pass to the third question to which I referred ‘ — Granted 
that Biology is something worth studying, what 15 the best 
way of studying it ? Here 1 must point out that, since Bio- 
logy is a physical science, the method of studying it must 
needs be analogous to that which is followed in the other 
physical sciences It has now long been recognised that if 
a man wishes to be a chemist it is not only necessary that 
he should read chemical books and attend chemical lec- 
tures, but that he should actually for himself pci form 
the fundamental expenmen ts in the laboratory, and know 
exactly what the words which he finds in his books and 
hears from his teachers, mean, I The does not do that he may 
read tiU the crack of doom, but he will never know much 
about chemistry. That is what every chemist will tell you, 
and the physicist will do the same for his branch of 
science. The great changes and improvements in physical 
and chemical scientific education which have taken place 
of late have all resulted from the combination of practical 
teaching with the reading of books and with the hearing 
of lectures I'he same thing is true in Biology. Nobody 

■ Some cntiC9 do not even iaVc the trouble to rend 1 hsTe recently been 
adjured with much solennilv. to AtaLt publicly why I hare “ changed " my 
opinton » to the value of the pulseonlological evidence ol the occtirrence of 
Ovobihon 

To ihiH my reply le^ Why should 1 when llui Ntatement was inide aevoD 
years ago * An addicts delivered from the Freiidcntml Lhalr uf the Geoln- 
gical Society in iB^u ina> lie haid to be a public document, inasmuch Ri ll 
nbC only appeared m the that le,imed body, but wis re-piibUiihad 

in iBp in a voliiaie of CriiKjueii and Addreue^" to winch my name M 
Studied lliercin will be founti a pretty full stntrnient of mv rensoni Tor 
eounciatuiK propoMiions (il that “ when we lurn to the higher Vert*'- 
hraiHi the rcBullV of recent invi siigations, however we jnay sift and criticibe 
them, leeDi to mr to lei\e a cle.ir balance in favour uf the bvoIuliciii ofliving' 
forma one from Sliotbcr end (a) Llial ibe caie of the horie la odc wtuca 
iitaud rigoMui criticibm 

Ihtfii I do not ice claarly ui what way 1 can be inid to h^vc chan^d oiy 
opinion, CRCcpl fit the way of intnuifying It, when m conoenuence of the 
■^Mulatinn o/ tlmilar evidence since 1670, I recmllyipoke (U the denial of 
eroJution as not vonh lerlous cohilderation, 


will ever know anything about biology except in a dilet- 
tante ** paper-philosopher” way, who contents nlmself with 
reading books on botany, zoology, and the like ; and the 
reason of this is simple and easy to understand It is thkt 
all language is merely symbolical of the things of which 
it treats ; the more complicated the things, the more 
bare is the symbol, and the more its verbal definition 
requires to be supplemented by the information derived 
directly from the handling, and the seeing, and the touch- 
ing of the thing symbolised — that is really what is at the 
bottom of the whole matter. It is plain common sens^ as 
all truth, in the long run is only common sense clarified. 
If you want a man to be a tea merchant, you don't tell 
him to read books about China or about tea, but you put 
him into a lea-mcrchant's office where lie has the handling, 
the smelling, and the tasting of tea. Without the sort of 
knowledge which can be gained only in this practical 
way his exploits as a tea merchant will soon come to a 
bankrupt tennination. The “paper-philosophers" are 
under the delusion that physical science can be mastered 
as literary accomplishments are acquired, but unfor- 
tunately It is not so You may read any quantily of 
books, and you may be almost as ignorant as you were 
at starting, if you don't have, at the back of your minds, 
(he change foi words in definite images which can only 
be acquired through the operation of your observing 
faculties on the phenomena of nature 

It may be said — “ That is all very well, hut you told 
us just now that there aie probably something like a 
quarter of a million different kinds of living and extinct 
animals and plants, and a human life could not suffice 
for the examination of one-fiflicth part of all these.” That 
is true, but then comes the great convenience of the way 
things are arranged , which is, that although there are 
these immense numbers of different kinds of living things 
in existence, yet they are built up, after all, upon mar- 
vellously few plans 

There are, 1 suppose, about 100,000 species of insects, 
if not more, and yet anybody who knows one insect— if a 
properly chosen one — will be able to have a very fair con- 
ception of the structure of the whole. 1 do not mean to 
say he will know that structure thoroughly or as well as it 
is desirable he should know it, but he will have enough 
real knowledge to enable him to understand what he 
reads, to have genuine images m his mind of those 
structures which become so variously modified in all the 
forms of insects he has not seen, In fact, there are such 
things as types of form among inimtUs and vegetables 
and foi the purpose of getting a dehnile knowledge of 
what consUtuies the leading modifications of animal and 
plant life iL is not needful to examine more than a com- 
parativtly small number of animals and plants, 

Let inc tell you what we do in the biological labora- 
tory in the building adjacent to this. There 1 lecture to 
a class of students daily for about four-and-a-half months, 
and my class have, of course, their text-books ; but the 
essential part of the whole teaching, and that which 1 
regard as really the most important part of it, is a labo- 
ratory for practical work, which is simply a room with 
all the marerials arranged for ordinary dissection, We 
have tables properly arranged in regard to light, micro- 
scopes, and dissecting instruments, and we work through 
the structure of a certain number of animals and 
plants. As, for example, among the plants, we take a 
yeast plant, a Protococcus^ a common mould, a Chara^ ± 
fem, and some flowering plant ; among onimals we ex- 
amine such things as an amjeba, a vorttcella^ and a 
fresh-water polype. We dissect a star-fish, an earth- 
worm, a snail, a squid and a fresh- water mussel. We 
examine a lobster and a cray-Rsh, and a black beetle. We 
go on to a common skate, a cod-fish, a frog, a tortoise, a 
pigeon, and a rabbit, and that takes us about all the time 
we have to give The purpose of this course is not td 
make skilled dissectors, out to give every student a clear 
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ajid definite conception, by means of lense-images, of the 
characteristic structure of each of the leadinfr modifica- 
tions of the animal kingdom ; and that is perfectly pos- 
sible, by going no further than the length of that list of 
forms which 1 have enumerated If a man knows the 
structure of the animals 1 have mentioned, he has a clear 
and exact, however limited, apprehension of the essen- 
tial features of the organisation of all those great divi- 
sions of the animal and vegetable kingdoms to which 
the forms I have mentioned severally belong And 
it then becomes possible for him to read with profit, 
because every time he meets with the name of a struc- 
ture, he has a definite image in his mind of what the 
name means in the particular creature he is reading about, 
and therefore the reading 15 not mere reading. It is not 
meie repetition of words ; but every term employed in 
the description, we will say, of a horse or of an elephant, 
will call up the image of the things he had seen m the 
rabbit, and he is able to form a distinct conception of 
that which he has not seen as a modification of that 
which he has seen. 

I find this system to yield excellent results ; and I 
have no hesitation whatever m saying, that any one who 
has gone through such a course, attentively, is in a better 
position to form a conception of the great truths of 
Biology, especially of morphology (which is what we 
chiefiy deal with), than if he had merely read all the 
books on that topic put together. 

The connection of this discourse with the Loan Col- 
lection of Scientific Apparatus arises out of the exhibition 
in that collection of certain aids to our laboratory work. 
Such of you as have visited that very interesting collection 
may have noticed a series of diagrams and of prepaia- 
tious illustrating the structure of a frog Those diagrams 
and preparations have been made for the use of the stu- 
dents in the biological laboratory. Similar diagrams and 
preparations illustrating the structure of all the other 
forms of life we examine, are either made or in course of 
preparation, Thus the student has before him, first, a 
picture of the structure he ought to see, secondly, the 
structure itself worked out , and if with these aids, and 
such needful explanations and practical hints as a de- 
monstrator can supply, he cannot make out the facts for 
himself m the maten^s supplied to him, he had better 
take to some other pursuit than that of biological 
science. 

1 should have been glad to have said a few words about 
the use of museums in the study of Biolog)', but I see that 
my time is becoming short, and 1 have yet another ques- 
tion to answer. Nevertheless I must, at the nsk of weary- 
ing you, say a word or two upon the important subject 
of museuma. Without doubt there are no helps to 
the study of Biology, or rather to some branches of it, 
which are, or may be, more important than natural history 
museums ; but, in oi^er to take this place in regard to 
Biology, they must be museums of the future. The mu- 
seums of the present do not do by any means so much 
for us as they might do. I do not wish to particulanse, 
but 1 dare say many of you seeking knowledge, or in 
the laudable desire to employ a holiday usefully, have 
visited some great natural history museum You have 
walked through a quarter of a mile of animals more or less 
well stuffed, with their long names written out underneath 
them, and, unless your experience is very different from 
that of most people, the upbhot of It all is that you leave 
that splendid pile with sore feet, a bad headache, and a 
general idea that the animal kingdom is a mighty maze 
without a plan." 1 do not think that a museum which 
brings about this result does all that may be reason- 
ablv expected of such an institution. What is needed in a 
collection of natural history is that it should be made as 
accessible and as useful as possible, on the one hand to 
the general, {uiblic, and oa t^e other to scientific workers. 
That need is not met by construcCmg a sort of ha^py 


hunting-ground of miles of glass cases, and, under the 
pretence of exhibiting every tning, putting the maximum 
amount of obstacle in the way of those who wish pro- 
perly to see anything. 

What the public want is easy and unhindered access t 6 
such a collection as th^ can understand and apprcaate; 
and what the men of science want is similar access 
to the materials of science. To this end the vast 
mass of objects of natural history should be divided 
into two parts— one open to the public, the other to men 
of science, every day. The former division should ex- 
emplify all the more important and interesting, forms of 
life. Explanatory tablets should be attached to them, 
and catalogues containing clearly-wntLen popular ex- 
positions of ihe general significance of the objecU 
exhibited should be provided The latter should con- 
tain, packed into j comparatively small space, in rooms 
adapted for working purposes, the objects of purely 
scientific interest. J"or example, we will say I am an 
ornithologist. 1 go to examine a collection of birds. It is 
a positive nuisance to have them stuffed It is not only 
sheer waste, but I fa.ave to reckon with the ideas of the 
bird-stuffer, while, if I have the skjn and nobody has 
interfered with it I can form my own judgment as to what 
the bird was like For ormthologiLdl purposes what is 
needed is not ghiss cases full of stuffed birds on perches, 
but convenient drawers into each of which a great quan- 
tity of skins will go. 'I hey occupy no great space and do 
not require any expenditure beyond their original cost. 
Hut for the purpose ol the public, who want to leam 
indeed, but do not seek for minute and technical 
knowledgCj the case is different What one of the 
general public walking into a collection of birds desiroa 
to see is not all the birds that can be got together. 
He docs not want to compare a hundred species of the 
sparrow tnbe side by side , but he wishes to know 
what a bird is, and what are the great modificationB of 
bird structure, and to be able to get at that knowledge 
easily. What will best serve his purpose ia a compara- 
tively small number of birds careiully selected, and artis- 
tically, as well as accurately, set up ; with their different 
ages, their nests, their young, their eggs, and their skele- 
tons side by bide and in accordance with the admirable 
plan which is pursued in this museum, a tablet, telling 
the spectator in legible characters what they are and what 
they mean For the instruction and recreation of the 
public such a typical collection would be of far greater 
value than any many-acred imitation of Noah's ark. 

Lastly conies the question as to when biological 
study may best be pursued I do not see any valid 
reason why it should no^ be made, to a certain extent, a 
part of ordinary school training, I have long advocated 
this view, and I am perfectly certain that it can be carried 
out with ease, and not only with ease, hut with very con- 
siderable profit to those who are taqght , but then such 
instruction must he adapted to the minds and needs 
of the scholars. They used to have a very odd way 
of teaching classic il languages when I was a bpy, 
The first task set you was to learq the rules of the Lara 
gtammar in the La-tin language — that being ttie language 
you were going to learn ! I thought then that this waf 
an odd way of learning a language, buL did not venture 
to rebel agaifist ihe Judgpient of my superiors. Now. 
perhaps, 1 ant not so modest a!> I was then, and I 
allow myself to think that it was a very absurd 
fashion. Hut it , would be no less absurd if we were 
to set about teaching Hiology by {putting into the hapds 
of boys a senes of definitions of die classes and orders 
of the animal kingdom, and making them repeat thern^ 
by heart That is a very favourite mcithod of teaching, 
so that I sometimes fancy the spint rf the old classic^ 
systcfh has entered into the new scienufic Bystem, In which 
case I would tnuch ir^thpr ihal any pretence at scledti^c 
teaching were aboliahed altogether. What really ba^ ttt 
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l|9 done IB to get into the young mind some notion of 
ivliat anitnnl and vegetable life is. You have to consider 
in this matter practical convenience as well as other 
things. There are difficulties in the way of a lot of 
bOy* making messes with slugs and snails ] it might 
BOt work m practice. But there is a very conve- 
nient and handy animal which everybody has at handj 
and that is himself ; and it is a very easy and simple 
matter to obtain common plants. Hence the broader facts 
of anatomy and physiology can be taught to young 
people in a very real fashion by dealing with the broad 
tkets of human structure. Such viscera as they cannot 
very well examine in themselves, such as hearts, lungs, 
and livers, may be obtained from the nearest butcher's 
shop. In respect to teaching something about the 
biology of plants, there is no practical difficulty, be- 
cause almost any of the common plants will do, 
and plants do not make a mess — at least they do 
not make an unpleasant mess ; so that, in my 
judgment, the best form of Biology for teaching to 
very young people is elementary human physiology on 
the one hand, and the elements of botany on the 
other ; b^ond that 1 do not think it will be feasible to 
advance lor some time to come. But then 1 see no 
reason why in secondary schools, and in the Science 
Classes which are under the control of the Science and 
Art Department — and which I may say, in passing, have, 
in my judgment, done so very much for the diffiision of a 
knowledge over the country — I think that in those cases 
we may go further, and we may hope to see instruction in 
the elements of Biology earned out, not perhaps to the 
same extent, but still upon somewhat the same principle 
as wc do here There is no difficulty, when you have to 
deal with students of the ages of 15 or 16, in practising 
a little dissection and getting a notion, at any rate, of the 
four or Avc great modihcations of the animal form, and 
the like is true in regard to plants. 

While, lastly, to all those who are studying biological sci- 
ence with a view to their own edilication merely, or with the 
intention of becoming zoologists or botanists , to all those 
who intend to pursue physiology — and especially to those 
who propose to employ the working years of their lives 
m the practice of medicine — 1 say that there is no training 
so fitted, or which may be of such important service to 
them, as the thorough discipline in practical biological 
work which 1 have sketched out as being pursued in the 
laboratory hard by. 

1 may add that, beyond all these different classes of 
persons who may prohi by the study of Biology, there is 
yet one other. 1 remember, a number of years ago, that a 
gentleman who was a vehement opponent of Mr Darwm'a 
views and had written some terrible articles against them, 
apphed to me to know what was the best way in which he 
could acqu^nt himself with the strongest arguments in 
favour of evolution. I wrote back, m good faith and 
simplicity^ recommending him to go through a course of 
comparative anatomy and physiology, and then 10 study 
development, 1 am sony to say he was very much dis- 
pleased, as people often are with good advice. Notwith- 
standing this discouraging result, 1 venture, as a parting 
word, to repeat the suggestion, and to say to all the more 
or less acute lay and clerical “paper-philosophers " ^ who 
venture into the regions of biological controversy — Get a 
little sound, thorough, practical, elementary instruction in 
biology. 

T. H. Huxley 

* WniM of thli KBinp are fond of talkuifc about iha Brcodibu meihcKl I 
bertbam therafore lo lay to heart ihese tivo weighty Gayingi of ibe herald 
or Modeni Science — 

" Syllogumui ex propoiriUoiubus cooitai, propoaUlonei ex varbii, rerltt 
nouoDiuB N aaara lunt Itaque ii nouonea (/^ fuaJ batit m con- 
fuiB iinr at lanero a rebui abstneCKp nihil m lu qua ■upc/ainiuntur c«c 
Arauluduu.*'— *' Novum Organon,'* u 14 

** Huic autam vaoic^ nmunilh ex modunii lumma levitate Ita ladulieniiii, 
at hi pmno capltulO Ocoeuoe ei in libn Job at eku eciipturle aecru, philo- 
■ggdam ■BiunloB Amduo oonon aint . tnitr mvoi qitmrmUt 


£XJ^£Ji/Af£NTS IVITH TH£ RAIJIOMET£R 
I. 

ABSTRACTS of my earlier papers on “Repulsion 
Resulting from Radiation*' having appeared m 
Nature, u has been suggested that an account of my 
later researches, which place the subject in such a dif- 
ferent light, may also prove of interest 

It has already been shown that if the air is expelled 
from a large bulb containing a suspended bar of pith, and 
a lighted candle is placed luiout 2 inches from the globe, 
the pith bar commences to oscillate to and fro, the swing 
gradually increasing in amplitude until the dead centre is 
passed over, when several complete revolutions are made. 
The torsion of the suspended fibre now offers resistance 
to the revolutions, and the bar commences to turn in the 
opposite direction. It has been found, however, that very 
little movement takes place until the vacuum is so good as 
to be almost beyond the powers of an ordinary air-pump to 
produce, and that, as the vacuum gets more nearly abso- 
lute, 50 the force increases in power. The most obvious 
explanation therefore is, that the repulsive action is due 
to radiation ; but at a very early stage of my investiga- 
tion I found that the best vacuum 1 had succeeded in 
producing might contain enough matter to offer resistance 
to motion, and in describing an experiment in a paper 
sent to the Royal Society on February 5, 1876 , 1 said that 
the impression conveyed to my mind was that the torsion 
beam was swinging in a viscous fluid, and the repulsion 
caused by radiation was indirectly due to a difference of 
thermometne heat between the black and white surfaces 
of the moving body, and that ii might be due to a secondary 
action on the residual gas. 

I have recently succeeded in producing such a com- 
plete exhaustion that I have not only reached the point 
of maximum effect, but gone so far beyond it that repul- 
sion nearly ceases, and the results 1 have thus obtained 
seem to show conclusively that the true explanation of die 
action of the radiometer 15 that given by Mr Johnstone 
Stoney, according to which the repulsion is due to the 
internal movements of the molecules of the residual gas. 
When the mean length of path between successive col- 
lisions of the molecules is small compared with the di- 
mensions of the vessel, the molecules, rebounding from 
the heated surface, and therefore moving with an extra 
velocity, help to keep back the more slowly moving mole- 
cules which are advancing towards the heated surface ; it 
thus happens that though the individual kicks against the 
heated surface are increased in strength in consequence 
of the healing, yet the number of molecules struck is di- 
minished in the same proportion, so that there is equili- 
brium on the two sides of the discs, even though the 
temperature of the faces are unequd But when the 
exhaustion is carried to so high a point that the mole- 
cules are sufficiently few, and the mean length of path 
between their successive collisions is comparsfble with the 
dimensions of the vessel, the swifdy-moving, rebounding 
molecules spend their forces in part or in whole on the 
sides of the vessel , and the onward crowding, more 
slowly-moving molecules are not kept back as before, so 
that the number which strike the wanner face approaches 
to, and in the limit equals, the number which strike the 
back cooler (ace ; and as the individual impacts ore 
stronger on the warmer than on the cooler face, pressure 
IB produced, Cdusing the warmer face to retreat. 

Before referring at length to the experiments which led 
to my adopting the above theory, 1 will describe some 
effects of dark heat, &c., on the radiometer. In a paper 
I sent to the Royal Society on January 5, 1S76, and which 
is now being pu^shed in the Philosophical Transactions 
of the Royal Society, about seventeen pages arc occupied 
with the description of my experiments with various 
fonni of this instrument. In the present paper 1 pro- 
pose only to refer to a few typic^ expenments made 
during^the year 1875. 
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Tb ahoir the action of dark heat on' the 'radiometer, a 
candle was placed at such a distance from the instrument 
that the arms would make one revolution a minute A 
small glass flask of boiling water was then placed half- 
an-inch from the bulb. The revolutions instantly stopped, 
two of the arms setting equidistant from the hot- water 
flask. The flask of water was removed. As the portion 
of the bulb which had been heated by the hot water 
cooled, the white surface gradually crept nearer and 
nearer to it, the superior repulsion of the candle on the 
black discs urging; the arms round, and acting in opposi- 
tion to the repulsion of the hot glass to the white disc. At 
last the force of the light drove the white disc with 
difficulty past the hot spot of glass. Rotation then com- 
menced, but for some revolutions there appeared to be a 
difficulty in the white discs passing the spot of glass 
which had been warmed by the hot water, and the flask of 
boding water bemg replaced in its position half-an-inch 
from the bulb of the radiometer, the rotation immediately 
stewed. 

ilie instrument having become cool, the candle was 
again placed in position, so that it produced one revolu- 
tion in a minute. The Anger was then pressed against 
the side of the bulb, and as the spot of glass got warm, 
the white surface experienced more and more difficulty in 
getting past it, until at last one refused to pass, and the 
arms came to rest. 

The instrument was again allowed to cool, and the re- 
volutions recommenced at the usual speed (the laboratory 
in which this was tried was somewhat cold) 1 then came 
from a warm room, and stood a foot from the radiometer, 
watching it. In about a minute the radiant heat from my 
body had warmed the side of the bulb nearest to me 
sufficientlv to cause an appreciable difficulty in the move- 
ment, and soon the revolutions stopped The same cflcct 
has been observed if the radiometer is brought into a 
very warm room and placed near a cold window. If the 
daylight is feeble, the instrument not very sensitive, or 
an observer stands neai the instrument, an appreciable 
sticking IS observed as the white discs come near that 
part of the bulb which is the warmest. 

These experiments show that many precautions are 
necessary to guard against the interfering action of un- 
equal heating of the radiometer when it is being used for 
accurate measurements. 

Having found such an antagonistic action of dark heat, 
1 tried the action of ice. Th^is is equivalent to warmmg 
the opposite side of the instrument. A lump of ice was 
brought within half an mch of the bulb on the opposite 
side to the candle. The revolutions got slower, until at 
last the movement stopped altogether, one arm pointing 
direct to the ice, and being apparently held there 
by a powerful attractive force Bringing the candle 
nearer caused the arms to oscillate a little, and when it 
was almost close to the bulb the force of the light over- 
came the action of the ice, and the arms revolved a^ain, 
but irregularly, and with jerks, the discs moving quickly 
to the ice and leaving it with difficulty. In this action of 
ICC no preference was noticed for either the black or white 
surface. 

A vei7 delicate radiometer, m 2-inch bulb, was placed 
in a sufficient light to allow it to be seen distinctly, but 
not enough to cause it to move. 1 then came out of a 
warm room and stood near it. In a few seconds it 
began to move slowly round in the negative direction, % e. 
the black discs advanced instead of retreated. On moving 
away from the mstiument the rotation gradually stopped 
1 again approached it, and held one hand an inch from 
the bulb. Rotation soon commenced, but still in the 
rererse way. These experiments were frequently repeated 
and always with the same results. 

When the instrument was at rest 1 came quickly to it, 
and geally breathed on the bulb. T^ere was a slight 
itutveinent in the nonnd (direction, but this slopped 


directly, and the arms then revolved the reverse way for 
more than a mmute, performing three or four complete 
revolutions 

A glass shade four inches in diamcier was held over a 
flame till the air inside was warm, and the inner 
surface dim with steam. It was then inverted over the 
radiometer Rotation commenced the reverse way, and 
kept up for several minutes. The glass shade was then 
dned inside, and heated uniformly before a Are until it 
had a temperature of about 50*^ C It was then inverted 
over the radiometer. Reverse rotation instantly com- 
menced, and kept up with some vigour for more than Ave 
minutc^i, diminishing m speed until the shade had cooled 
down to the temperature of the surrounding air. 

The same experiment was repeated, and whilst the arms 
were in full negative rotation, a lighted candle was slowly 
brought near it. When thiee feet off the negative rotation 
slackened When the candle was about two feet off the arms 
became still, and when nearer than two feet the instru- 
ment rotated normally, the antagonism between the action 
of the hot shade and the lighted candle was perfect , by 
moving the candle to and fro it was easy to cause the 
radiometer to move in one direction or the other, or to 
become still. 

1 now tried the action of a radiometer the moving parts 
of which were made of a good conductor of heat, such as 
a metal, instead of pith, which is a bad conductor of heat. 

I selected thin roll^ brass as the material wherewith to 
make the arms and discs of a radiometer. The parts 
were all fastened together with hard solder, and no 
cement or organic matter was used, so that if necessary 
the instrument could be submitted to a high temperature 
without injury. The moving portion weighed i3'i grains. 
One side of the discs was silvered and polished, the other 
side being coated with lampblack. The apparatus was 
exhausted with a charcoal rcbervoir attached. A candle 

I I inch from the bulb caused it to revolve about once a 
second, the black surface being repiclled in the normal 
manner. 

Standing in a rather dark cold room, it was covered 
with a wann glass shade, and it immediately began to 
revolve the negative way, but very slowly. A few drops of 
ether poured on the bulb caused the arms to move rather 
rapidly the normal way. A hot shade put over whilst it 
was thus moving caused it to stop, and then begin moving 
the reverse way. A small non-luminous gas flame was 
held vertically beneath the apparatus, so that hot air 
should ascend and wrap round the bulb on all sides. 
The arms now revolved the reverse way. 

The brass radiometer being somewnat heavy, one was 
made of aluminium, the moving parts being hard soldered 
as before. A siphon-gauge was attached, and the appa- 
ratus connected direct on to the pump by a spiral, no 
charcoal tube being used. One side of the wings was 
bright aluminium, and the other was lampblacked. When 
exhausted the arms revolved very quickly to a candle a 
few inches off, the black being repelled. On removing 
the candle the arms stopped and immediately commenced 
revolving the reverse way, keeping up rotation for move 
than ten minutes, and bung little inferior in speed CO 
what it was when the candle shone on it. The whole of 
the bulb was heated with a Bunsen burner , whilst it was 
getting hot the aluminium arms revolved rapidly in the 
normal direction, but as soon as the source of heat was 
removed and cooling commenced, rotation set up in the 
reverse way, and continued with great energy till Che 
whole thing n as cold. It appeared as if the reverse 
movement dunng the cooLng was equal in energy to the 
normal movement as it was being heated. 

A little ether was poured on the bulb of a very sensitive 
pith radiometer as it was standing stdl in a faint hghL 
The evaporation of the ether caused a chilling of the in- 
Btrument and a rapid abstraction of heat from the anna. 
They commenced to move in the normal direction and 


NAt&RB 


fm* 1 1 ,' i%if 




increued quickly ia speed until they revolved af b rate of 
one in four seconds. This movement kept up for several 
minutes, and as it slackened it could at any time be 
‘revived by a few drops of ether on the bulb. When in 
• rapid movement a hot glass shade was placed over the 
radiometer the movement slackened, the arms quickly 
came to rest and , immediately revolved in the reverse 
direction, acquiring a speed of about two revolutions a 
minute, and keeping up this reverse movement for more 
than ten minutes. 

1 again set the instrument in rapid rotation by dropping 
ether on the top of the bulb and applied the tip of one 
finger to the side of the bulb for ten seconds. The rota- 
tion stopped, and 1 could not start it again for some 
minutes, although 1 dropped ether on the bulb, several 
times m the interval. When the radiometer had once 
more acquired the temperature o{ the air I dropped ether 
on the bulb, not in the centre, but so that the ether wetted 
only half of the bulb. The arm which was nearest to the 
part most chilled by the ether rushed towards that part 
and remained, as it were, fixed opposite to it, refusing to 
move away, although 1 tried to equalise the temperature 
by dropping ether on the other parts of the bulb, and to 
drive It round by bringing a candle near Not until the 
candle came within six inches of the bulb did the arms 
begin to rotate, which they then did with a rush, as if 
suddenly relieved from a state of tension. 

1 have referred to a suificient number of experiments 
to show that a metal radiometer rotates in a negative 
direction on being exposed to the action of dark heat, 
the black advancing and continuing to do so until the tem- 
perature has become uniform throughout. On removing 
the source of heat, the fly commences to revolve with 
rapidity the positive way, the black this tune retreating as 
it would if light shone on it. 

To determine whether at temperatures between 250° 
and 100° the repelUnt action of radiant heat was about 
equal on black and on white surfaces, 1 used a radiometer 
having pith discs blackened on one side. A tube was 
sealed into one side of the bulb, and having two stout 

f ilatinum wires passing along it, sealed their whole length 
n glass to prevent leakage of air into the interior of the 
apparatus. At the ends of the wires a spiral of fine pla- 
tinum wire whs fastened, and the other ends ternunated 
in loops outside. The bulb was perfectly exhaustedi and 
the following experiments were tried * — 

A resists nce-CDil was so adjusted that a battery would 
keep the platinum spiral at a bright red heat. The arms 
of uie radiometer, which were before quite still, moved 
rapidly until two of the discs were one on each side of the 
hot spiral, the black disc being further off than the white 
disc. The resistance was then gradually mcreased, and 
as the temperature of the spiial diminished, the black 
disc gradually approached the spiral, until, when the tem- 
perature was juat at the point of visible redness in a dark 
room, the black and white discs were practically equidis- 
tant from the spiral. On diminishing the resistance, the 
same phenomena took place in inverse order 
The resistance was again adjusted to give a bright red 
spiral, and the contact &y kept pressed miwn. A lighted 
match was momentarily brought near the bulb, so as to 
start a movement. Rotation of the arms commenced# 
and kept up, with some energy, at the rate of about one 
reyolution m five seconds, equal to that given by a candle 
eight inches off. There was some little hesitation, as the 
white Side came up to the spiral, but this was scarcely 
noticed when the speed had become steady. The resist- 
ance was BOW slightly increased. The speed became 
slower as the temperature of the spiral diminished, and 
the besitation, as the white approaimed the spiral, became 
s^Ore appatent The resistance was farther iBcreased# 
with the eftect of making rotation still slower, bring- 
ing the temperature of the spiral down to just visifa^ 
Mness'' in the daik. The speed of roUtum again 


ilackeped ; at w\\ approach of the white surface to the 
spiral it appeared to stop, hesitate, and then get past with 
a rush- Thus it went on for a few revolutiops, until one 
white disc, a little nearer, perhaps, than the others, was 
not able to pass, and the arms, after a few oscillations, 
came to rest, the black and the white surfaces being, as 
near as 1 could judge, equidistiant from the hot spiral. 

I now tried to ascertain whether, at temperatures lower 
than loo*^ C,, the white would be repelled most 

The resistance of the coil was increased again, and the 
position of the arms m respect to the spiral noticed. 
When so much resistance was oQered to the passage of 
the current that the spiral would only be lust warm, | 
fancied the white was further from it than tfie block# but 
the observation was not satisfactory at higher tempera- 
lures j up to visible redness the repulsion was equal for 
each. Breathing on the bulb sent the amis rapidly round 
the reverse way. 

Tlie battery was disconnected from the instrument, and 
one end of a wire was attached to one of the platinum 
loops, the other end of the wiie being connected to the prime 
conductor of a frictional electrical machine- A few turns 
of the handle sent the arms flying about wildly, first in the 
positive and then in the negative direction, till finally 
one pointed steadily to the platinum spiral, and refused to 
move When the candle was quite close it overcame the 
intcrfei ence, and the discs revolved in an irregular jerky 
manner. In three or four days the electneal disturbance 
was sufiiciently diminished to enable me to proceed with 
my experiments, but 1 could detect the influence for 
weeks after. 

One pole of a small induction-coil capable ^of giving 
half-inch sparks in air, was fastened to the platinum 
loops, the other pole being held by an insulating handle. 
The loose pole was ^hen brought near the bulb. The 
nearest disc rushed round to it and followed it a liltle, 
then It stuck as if the glass were ejectrified. By gently 
moving ihe loose pole round 1 could get the arms to 
rotate in either direction, and they would keep on for five 
minutes or more when once started. These movements 
appear all to be explained by the known laws of static 
electricity, the rotations being of the “ electneal fly " 
kind, 

I obtained rotation in a radiometer without having the 
surfaces of the discs differently coloured. One having 
the pJth discs lamp-blacked on both sides, and weighing 
j 25 grain, was exhausted with a charcoal tube attached. 
On a candle being brought near it, the arms moved until 
two of the ijiscs were equidistant from the flame, and no 
amount of initial impulse m either, direction would set it 
in rotation. A piece of ice caused it ^ move until one 
disc pointed to the ice, when it also stopped, but by 
shading the candle with a screen, so that the light shone 
on only one ha)f of the tube, rapid rotation commenced, 
which, by altering the position of the screen to the other 
side, was instantly stopped, and changed into as rapid 
rotation in the opposite direction. 

To enable me to exhibit the movement of a radiometer 
to a large audience 1 have made an instrument, the discs ot 
which are of thin gloss, silvered and polished on one side# 
and coated with lampblack on the other. Owing to its 
great weight the movement is somewhat slow, but in 
the sun, or, with a strong light shining on the instrument, 
it is very sinking, as it snows discs of light chasing each 
other round the room: 

To communicate motion from the interior of the bulb 
to the outside, a radiometer was made which would 
cany round a magnet. Outside the bulb of this instru- 
ment 1 suspended, m a vertical position, a smaller magnet 
havmg the south pole at the top and the north pole at the 
bottom ; this osculates to and fro with eveiy revolution of 
the radiometer, and making contact at the bottom, carries 
an electric current from a batteiy to a Morse initnunent 
through which a ribbon of paper is drawn by clockwork 
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BO that at each revolntion of the radiometer a record is 
printed on the strip of paper by dots ; close together if 
the radiometer revolves quickly, farther apart if it goes 
slower. 

The power of the earth on the magnet is too great to 
allow tne radiometer to start without some iniiial im- 
petus ; there should therefore be an astatic combination 
inside the bulb, but for a single experiment it may be set 
going by placing a few coils ot insulated copper wire out- 
side the bulb and depressing the battery key for an 
instant. An electric current is thus passed through the 
coiIb of wire, and the in tenor magnet is immediately 
deflected from its north-south position ; the impetus thus 
gained enables the light to keep up the rotation 

For the purpose of measuring the amoiint of force 
exerted by radiation I constnicted a torsion balance 
capable of indicating the millionth of a grain A light 
beam having two square inches of piih at one end is 
balanced on a fine fibre of glass ^ stretched horizontally in 
a tube, one end of the fibre Iscing connected with a torsion 
handle passing through the tube, and indicating angular 
movements on a graduated circle. Thi. beam is cemented 
to the torsion fibre, and the whole is enclosed in glass and 
connected with the mercury pump by a spiral tube and 
exhausted as perfectly as possible. A flat oblong piece of 
soft iron weighing accurately o 01 grain is put into the 
cross tube under the pith surface. I'his weight can be 
picked up by a horsc-shoc magnet outside the tube and 
dropped on any part of the pith, A mark is made at the 
exact centre of the pith surface, and by moving the mag- 
net about it is easy to place the iron weight accurately on 
this mark. A ray of light from a lamp refleettd from a 
mirror in the centre of the beam to a millimetre scale 
four feet off shows the slightest movement- When the 
reflected ray points to zero, a turn of the torsion handle 
in one direction or the other will raise or depre's the pith 
end of the beam, and thus cause the index ray to tiavcl 
along the scale to the right or to the left. If a small 
weight IS placed on one end so as to depress it, and the 
torsion handle is then turned, the tendency of the glass 
fibre to untwist itself will ultimately balance the downward 
pressure of the weight, and will again bring the index rav 
to zero. It was found that when the weight of the i-iootn 
of a grain was placed on the pith surface the torsion 
handle had to be turned twenty-seven revolutions and 
353°, or 10073° before the beam became horizontal The 
downward pressure of the 1-1 00th of a grain was therefore 
equivalent to the force of torsion of the glass thread when 
twisted through 10073° 

1 then found out the degree of delicacy of the balance. 
1° of torsion gave a very decided movement of the index 
ray, a torsion of 10073° balancing the i-iooth of a grain, 
while 100074° Overbalanced iL llic balance will therefore 
turn to the 99- 100,000,000th of a giain. 

Weighed in this balance, the mechanical torcc of a 
candle 12 inches off was found to be o 000444 gram , of a 
candle 6 inches off o'ooi773 grain. At half the distance 
the weight of radiation should be four times, or 0001776 
gram ; the difference between theoiTr and experiment 
being only four millionths of a grain is a sufficient proof 
that the indications of this instrument follow rigidly the 
law of inverse squares. An examination of the differences 
between the separate observations and the mean show') 
that my estimate of the sensitiveness of this balance is 
not excessive, and that in practice it will safely indicate 
the millionth of a gram. 

1 performed an experiment at the meeting of the Royal 
Society 6 it March 30 last to demonstrate the movement 

the glass case of the radiometer I made use of a 
large radiometer in a 4-inch bulb with ten arms, eight of 

' Tbi Mciioii of film niut h« idectod with mat can. Ten threada were 
dmwn out b«rora the bluwpipe and kiupcaded liruni n horiiuncal beiun. 
Wiuli wtrt then BTndiully hung on to the lower endi. Utlly iwo were 
IbUnaftTMlg encHub lint one teJected uood 450 without brnkjar, 

Us diameter twioff laie ihui 001 inch * ^ 


which were brass, and the other two a long watch-spring 
magnet. The discs were of pith blackened on one sidei 

The instrument was floated in a vessel of water, four 
candles being placed round it to set the arms m rotation. 
A mark was put on the glass envelope to enable a slight 
movement to be seen. 

A powerful magnet was now brought near the moving 
arms, which immediately stopped, and at the same time 
the glass envelope commenced to revolve in the opposite 
direction to that in which the arms had been revolving. 
The movement kept up as long as the candles were 
burning, and the speed was one revolution in two minutes* 
On the magnet being removed the arms obeyed the force of 
radiation from the candles and revolved rapidly, whilst the 
glass envelope quickly came to rest The candles were then 
blown out, and as soon as the whole instrument had come 
to rest, a bar- magnet was moved alternately from one side 
to the other of the radiometer, so as to cause the vanes to 
rotate as if they had been under the influence of a candle. 
The glass envelope moved about one revolution m three 
minuLes in the same direction as the arms, and on re- 
versing the direction of movement of arms, the glass 
envelope changed direction aUo This. I consider is 
proof that the internal friction, either of the steel point 
on the glass socket or the vanes against the residual air, 
or of both these causes combined, is considerable. Moving 
the vanes round by the extenor magnet carries the whole 
envelope round in opposition to the friction of the water 
against the glass. 

In another communication I propose to give the results 
of my experiments on the influence of the residual gas on 
the movement of the radiometer, and also refer to other 
results which 1 have icccntly obtained 

William Oiookfs 


ON A NEW ASTRONOMICAL CLOCKS 

'T'lIE object of this communication was to explain to 

-*■ members of the Association and give them an oppor- 
tunity of seeing in iny house in the University a clock 
which had been described la a communication to the 
Royal Society, m 1869, entitled “ On a New Astronomical 
Clock and a rcndulum Governor for Uniform Motion." 
The following description is taken from the Proctedin^s 
uf the Roj’^al Society for 1869, except a few alterations 
and additions, and except the drawings, which have not 
been hitherto published - - 

It seems stiange that the dead-beat escapement should 
still hold Its place m tht dstronomical clock, when its 
geometrical transformation, the cylinder escapement of 
the same inventor, Graham, only survives m Geneva 
watches of the cheaper class For better portable time- 
keepers it has been altered, through the vicious rack-and- 
pinion movement, into the superlatively good detached 
lever. If it is possible to m^e astronomical clocks go 
belter than at present by merely giving them a better 
escapement, it is quite certain that one on the same 
principle as the detached lever, or as Eamshaw's ship- 
chronometer escapement, would improve their time- 
keeping. 

Hut the irregularities hitherto tolerated in astro- 
nomical clocks may be due more to the faultiness 
of the steel and mercury compensation pendulum, with 
Its loosely attached glass jar, and of the mode in 
which It IS hung, and to instability of the supporting 
clock-casc or framework, than to imperfcctioa of the 
escapement and the greatness of the arc of vibration 
which It requires ; therefore it would be wrong to expect 
confidently much improvement in the time-keepmg merely 
from improvement 01 the escapemenL 1 have therefore 
endeavoured to improve both the compensation for change 

■ "Oa a Now Form of Astnmamical Clock with Kre« Pendulum and Inda- 
pcndantly Governed Uiiironn Motign for Eccapemeiit Wheel " By Pnr. 
Sir Willwia Ihomion, F R.S. (Cooimunicaiad to Section Aol the finUih 
Atiociution, Thumdny, Sepcember 7, 1876 ) 
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of temperature in the pendulum, and the mode of its sup- I 
port, m a clock which 1 have recently made with an | 
eacapement on a new principle, in which the simplicity of I 
the dead-beat escapement of Graham is retained, i^hile 
Its great defect, the stopping of the whole tram of wheels 
by pressure of a tooth upon a surface moving with the 
penduLum, is remedied. 

Ibiagine the escapement- wheel of a common dead-beat 
clock to be mounted on a collar htting easily upon a shaft, 
instead of being rigidly attached to it Let friction be 
properly applied between the shaft and the collar, so that 
Die wheel shall be Carried round by the shaft unless 
resisted by a force exceeding some small definite amount , 
and let a governor giving uniform motion be applied to 
the tram of wheel-work connected with this shaft, and so 
adjusted that, when the escapement-wheel is unresisted. 
It will move faster by a small percentage than it must 
move to keep time properly. Now let the escape- 
ment wheel, thus mounted and earned round, act 
upon the escapement, just as it does in the ordinary 
clock It will keep the pendulum vibrating, and will, 
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just as in the ordinary clock, be held back every time it 
touches the escapement during the interval required to 
set It right again from having gone too fast during the 
preceding interval of motion. But in the ordinary clock 
the interval of rest is considerable, generally greater 
than the interval of motion. In the new clock it is 
equal to a small fraction of the interval of motion : in 

the clock as now working, but to be reduced probably to 
something much smaller yeL The simplest appliance to 
count the turns of this escapement- wheel (a worm, for 
instance, working upon a wheel with thirty teeth, carrying 
, a hand round, which will correspond to the seconds' hand 
of the clock) completes the fBStrument , for minute and 
hour-hands are a superfluity in an astronomical clock. 

In various trials which I have made since the year 
JS65, when this plan of escapement first occurred to me, 
1 have used several different forms, all answering to the 
preceding description, although diftering widely In their 
geometrical and mechanical characters. In all of them 
the escapement-wheel is reduced to a single tooth or arm, 


to diminish as much as possible the moment of inertia 
of the mass stopped by the pendulum. This ami revolves 
in the period of the pendulum (two seconds for a one 
second’s pendulum), or in some odd multiple of it. Thus 
the pendulum may execute one or more complete periods 
of vibration without being touched by the escapement. In 
all my trials the pallets have been attached to the bottom 
of the pendulum, projecting below it, in order that satis- 
factory action with a very small arc of vibration (not more 
on each side than iJifOf the radius, or 1 centimetre for 
the seconds’ pendulum) may be secured. 

In the clock in my house the seconds' pendulum of the 
fine movement, vibrates with great constancy through 
half a millimetre, that is to say, through an aic of of 
the radian, on each side of the vertical This, 1 believe, 
is the smallest range that has hitherto been realised in 
any seconds' pendulum of an astronomical or other clock, 
In the drawing s represents the vertical escapement 
shaft, round which is fitted loosely the collar r, carrying 
the worm v. The small wheel, d, is worked by ?/, and 
carries round the seconds' hand of the clock, a repre- 
sents a piece of fine steel wire, being the single arm 
to which the teeth of the escapement- wheel are reduced 
in the clock described in this paper ; p p the pallets 
attached to bars projecting downwards from the bob, B, 
of the pendulum , y, a foot bearing the weight of the 
collar-worm and escapement tooth. The bar connect- 
ing f with the collffr is of such a length as to give .a 
propel moment to the frictional force by which the collar 
IS earned round. The shaft j carries a wheel, represented 
in section by w'lOj which is driven by a train of wheel- 
work (not shown in the drawing) from the governor This 
wheel IS made to go ^ per cent faster than once round in 
two seconds, while the pendulum prevents the collar from 
going round more than once in two seconds 

My trials were rendered practically aboitive from 1865 
until a few months ago by the difficulty of obtaining a 
satisfactory governor for the uniform motion of the 
cscapement-shaft ; this difficulty is quite overcome in the 
pendulum governor, which I now proceed to describe 
Imagine a pendulum with single-tooth escapement 
mounted on a collar loose on the escapement shaft just as 
described above — the shaft being vertical in this case 
also A square -threaded screw is cut on the upper quarter 
of the length of the shaft, this being the part of it on which 
the cscapemcDt-collar works ; and a pm fixed to the collar 
projects inwards to the furrow of the screw, so that, if the 
collar 15 turned relatively to the shaft, it will be carried 
along, as the nut of a screw, but with less friction than an 
ordinary nut Below the screw and long nut-collar, three- 
quarters of the length of the cscapcment-shafcis surrounded 
by a tube which, by wheel- work, U carried round about 5 per 
cent, faster than the central shaft This outer shaft, by 
I means of friction produced by the pressure of proper 
springs, carries the nut collar round along with it, except 
when the escapement- tooth is stopped by either of the 
pallets attached to the pendulum. A stiff cross-piece (like 
the head of a T), projecting each way from the top of the 
tubular shaft, carries, hanging down from it, the governing 
masses of a centrifugal friction governor. These maiscs 
are drawn towards the axis by spnngs, the inner ends of 
which are acted on by the nut colUr, so that the lower 
or the higher the latter is in its range, the springs pull the 
masses inwards wiih less or more force. A fixed metal 
ring coaxial with the mam shaft holds the governing 
masses m when their ceninfugal forces exceed the forces 
of the spnngs, and resists the motion by forces of friction 
increasing approximately in simple proportion to the 
excess of the speed above that which Just balances the 
forces of the springs, As long as the escapement-tooth is 
unresisted, the nut collar is earned round with the quicker 
motion of the outer tubular shaft, and so it screws up* 
wards y increasing the force of the spnngs. Once every 
senuperiod of the pendulum it is hrld back by either 
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p^et, the coU^ screwy dov)n as mucfi as it 
rose during the preceding interval of freed 0171 wh^n 
the action is regular » apd the central or mam cscipc 
ment shaft turns ul the same penod as the tooth facing 
the period of the pendulum If through iiicrtasc or 
diminution of the driving power, or d minuLion or in 
crease of the coefficient of friction between the governing 
masses an 4 ring on which they press, the shaft Lends 
to turn fluster or slower, the nut coll ir works its way down 
or up the screw, until the governor is again regulated, 
and gives the same speed ip the altered c rcuiniitanceB 
It IS tasy to arr\n^e that a hi^e amount of legiilating 
power &ha]i be im; 1 ed in a single liirn of the nut collar 
relatively to the central shaft, and yet that the f Lnodic 
application and reniaval of about of this amount in the 
half period of the pendulum shall cause but a #;/ small 
pcnodic vaiiation in the siccd The latter important 
condition is secured by the great moment of inertii of the 
governing masses themselves round the mam shaft My 
communicalion to the Royal Society ended as follows — 

“ I hope after a few months trial, to be anle to pipsent 
a satisfactory report of the performance of the clock now 
completed accoidint to the principlesi explained above 
As many of the details of execution may become mo ihcd 
after practical trial it is unnecessary that I should de 
sciibe them minutely at present Its pcncril appearance, 
and the arrangement of its characteristic parts may be 
understood from the photograph now laid before the 
Society” 

I am sorry to say that the hope here expressed has not 
hitherto been realised Year alter year passed producing 
only more or less of radical reform in various merh inical 
details of the governor and of the fine movement until 
about SIX months ago when, for the first ime, 1 ha 1 all 
except the pendulums in appioximateiy satisfactorv con 
dition By that time 1 had discovered thit my choice of 
zinc and flatiniim for the temptrature compensation, and 
lead for Qie weight of the pendulums was a mistake I 
had fallen into it about ten years a^o through being in 
formed that m Russia the (.ridiron pendulum had been 
reverted to because of the dilficulty of getting equality of 
temperature throughout the length of the pendulum and 
without storing to perceive thu the right way to de il 
wiih this difficulty was to lace ll and take mean^ of scciir 
ing practical equ ilily of temperature throughout the length 
of the pendulum (which it is obvious may be done by 
simple enough appliances) I devised a pendulum in which 
the compensation is produced by a stiff tube of zinc and a 
platinum wire placed nearly parallel each to the other 
throughout the length of the pendulum i he two pen 
duluois of the clock shown to the British Association were 
constructed on this plan Now it is cleai that the mate 
rials chosen for compensation should, of all those not 
otherwise objectionable, be those of greatest and of least 
expansibility 1 herefore, certainly, glass or platinum 
ought to be one of the materials, and the steel of the ordi 
nary astronomical mercury pendulum is a mistake Mer 
cury ought to be the other (its cubic expansion being six 
tunes the linear expansion of zinc) unless the capillary un 
certainty of the mercury surface lead to irregular changes 
in the rate of the pendulum The weight of the pendulum 
ought to be of material of the greatest specific gravity 
attainable , at all events unless the whole is to be mounted 
m an air bght case , because one of the chief errors of the 
best existing pendulums is that depending on the varia 
tions of barometric pressure The expense of platinum 
puts it out of the question for the weight of the pendulum, 
even although the use of mercury for the temperature 
compensation did not also give mercury for the weight 
'nus even though as good compensation could be got by 
dne and platinum as by any other means, mercury ought 
on account of its supenor specific gravity (nearly three 
that of lead) to be praerred to lead for the weight 
of the penduloin. 


1 fiave accordingly now made several pendulums (fior 
tide gauges) wi^jf no o^Her material in the moving p^rt 
plan glass and mercury, and with rounded )niife edges of 
agate for the fixed support , and I am on the point of 
making four more for two new clocks which 1 am having 
made on the plan which forms the subject of this com 
municalion 1 have had no opportunity hitherto of test 
in^ the performancL of any of these pendulum^), but their 
aciion seems very promising of good results, and the 
onlv untoward circumsiance which has hitherto appeared 
in connection with them has been breakages of the glass in 
two aiicmpts to have one earned safely to Genoa for a tide 
giuge made by Mr White, to a]|, order for the Italian 
Government 

As to the accuracy of my new clock it is enough to 
look at the pendulum vibrating with perfect steadiness, 
from month to month, through a range of half a Lenumetre 
on each side of its middle position with its pallets only 
touched during T|J^n of the time by the escapement tooth, to 
fed certain that, if the best ordinary astronomical clock 
owes any of its irregularities to variations of range of its 
pendulum or to impulses and fnction of its escapement 
wheel the new clock must, when tried with an equally 

t ^ood pendulum prove more regular I hope soon to 
lave It tried with a better pendulum than tl at of any 
astronomieal clock hitherto made, and if it then shows 
irregiil iriiies amounting to ^ of those of the best astro- 
nomical clocks the next step must be to inclose it in an 
Air tight case kept at constant temperature, day and night 
summer and winter 


fW 7//h TkOPICAr FOPh%T\ Oh 

iM )fps////r 

E NT LAND at the present ti ne has a climate far from 
tiopic i1 but at the time to which this lecture refers 
the palm and spice plants flourished here and hence the 
cl mate then may rightly be spoken of as actually tropical 
The data on which this inference is based are the fjsail 
leaves wh ch are found in the clays of thi south of Hamp 
sh re Out of Lhc many thousands of such leaves obtained 
by me during summer holidays fur many yrais past some 
selected specimens were exhibited m a eabinet m the Loan 
Collection of Scientific Instruments Other collections of 
leaves iioni this spot and from Alum flay have been made, 
and may be seen m the British Museum It is the district 
immediately along the line east and west of Bournenioath 
which has been specially examined and it is in the lower 
flagbhol beds which are, comparatively speaking, amongst 
the youngest of the geological scale, that the leaves re- 
ferred to have been found 

1 hese flagshot beds need not detain us but as I have 
referred to them as amongst the youngest m the geological 
scale, I may mention that above them we have the flradcle 
sham beds, full of marine forms the Barton beds, also full 
of marine forms, but telling a tale of a different sea , the 
Headon, flembridgc, and Hempstead senes, with many 
repetitions of marine and fresh water conditions, indicating' 
long lapses of time There is, too, the whole Miocene 
period, of which we have no trace in tins district, but which 
we believe from continental evidence was of vast duration. 
Then, too, there followed periods of immense lengthi 
during which England underwent its latest glacial epoch, 
after that, the time during which the gravels were formed 
While, thererorc, we speak of these beds as almost tho 
younnst of our series^ they belong to periods of on in- 
calculably remote past 

It is from the clilfs principally, and from the deep 
cuttings of the recenliy constructed railway from Bourne- 
mouth to Farkstone, that our knowledge is mainly de- 
rived Tfiere are, m Edition, the diggings cam^ on 

■ Lcetitfvla eMntcliOQ with Ihs G»ii CoUactIcw of Samtlfie Appanta^ 
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for commercial purpoBcs. Great intereit attache! to 
these somewhat monotonouB-lookmg clifTii as it is from 
them that has been unearthed the marvellously rich 
flora which 1 shall briefly describe further on. Let 
ui commence by visiting the diggings near Wareham. 
We tee that they are situated on a wild moorland 
with hillocks, under the high range of chalk downs, in a 
np in which stand the massive rums of Corfe Castle. 
Very bleak and barren the scenery looks in high winds 
«pd driving showers, and the latter are of unusually 
common occurrence, the clouds being caught and held by 
the high downs, The moorland stretches far to the sea 
and enwraps Poole H|gbour, continuing ae^far as the eye 
can reach, beyond Bournemouth to the tower of the fine 
old abbey of Christchurch and to the New Forest, being 
here and there clothed with extensive pine plantations. 
But in fine weather it 'has a charm of its own and is 
especially lovely when the yellow furze and purple heather 
are in full bloom. Even the actual diggings themselves 
are most picturesque, especially those now abandoned, as 
there we find little deep blue lakes surrounded by many- 
coloured cliffs hfly feet in height, in which bright yellows, 
magentas, and crimsons predominate. I do not apply 
the word blue to the small lakes poetically, for they 
are of an intense blue, flner m colour than the famed 
blue of the waters of some of the Swiss lakes. The heath 
is, in some patches, of a magenta colour, where a crimson 
cUy patch forms the soil, if wc examine these cliffs and 
banks wc Bnd them composed of clays dark or white, or 
red and white mottled, of layers of coarse grey grit and of 
sands of every shade of red and yellow, white, and vane- 
ated. Often the sands have an^Jar lumps of clay im- 
edded in them The quarrying is mostly done in open 
pits, the clay being dug out perpendicularly with a long 
and narrow spade Some of the deeper seams are mined, 
^d a considerable depth is reached in Mr. Pike's work 
ings, and at Branksea it is worked under the sea-level. 
These pipeclays are exported to all parts of the world 
wherever good pottery is made. 

Overlying the pipeclays we And another series of de- 
posits, which are not here quarried for use, but looked 
upon as refuse; but near Bournemouth they are dug into 
in many places for the brick earth comamed in them. 
They are easily distinguished by the darker colour and 
more sandy nature of the clays. These drab clay basins 
are of smaller extent and are full of remains of decayed 
leaves, and have actual seams of coal in them, which is 
burnt by the villagers. We now cross Poole Harbour, at 
high tide a megniAcent sheet of water, the distant hills, 
behind which the sun sets, giving it the appearance of an 
Italian lake, and glance at Branksea Island as we pass — 
the owner of which, however, will not allow us to land. In 
the sheltered bay of btudland we can see but little of the 
cliffs, as they are now mostly overgrown to the very beach. 
We are struck, however, by the coloured sands which 
forcibly remind those of us who are familiar with them of 
the still more brilliant hues of the sands at Alum Bay. 

Being ferried acrosi the inlet of Poole Harbour atid 
walking along the beach towards Bournemouth, we And 
the coast for the first mile composed of hills of blown 
sand, beyond which the cliffs we have been viewing from 
a disunce rapidly rise. These cliffs are themsalves of 
rather monotonous appearance, being devoid of the bril- 
liant colouring so conspicuous at Alum and Studland Bays, 
hut they are crowned for Ihe greater part of their len^h 
with pine woods. Their colour variqi frorti buff to white 
and from white to sUte colour. We notice apparently 
fcpdlesa succeasions of clays, sands, and grits deposited at 
different angles and without any sinrie Bed being trace- 
able for nioK than a few yards. The cliffs, preserving 
the same Cbm'acteri for a distance of four mueSi extend 
io near Boa^^mbe, where we notice a ThflhBff in their 
composition. ^ The clays are black and still sandy^ 
the upper pifrU of the cliffs are far less nUMp and seem 


composed of loose white sands and shingle with a thick 
capping of gravel 

At length still further east these beds disappear beneath 
the sea In consequence of the general dip of the strata. 
The sand beds which follow, where they cap the cliffs, 
are recognised from a great distance by their greater 
slope from the cliff shorewards, for they are so loosely 
composed that every wind blows the sand away in clouds 
and leaves the shingle to rattle down on to the beach. 
So loose is this material that that part of the coast line 
which had cliffs composed of this sand has now but an 
insignificant height ; all the sand has been blown away by 
wind and wasted bv ram, until the shingle has been left 
dropping lower and lower, and the stones which neither 
wind nor ram could affect, have come closer and closer 
together. This is the cause of the land connecting Hen- 
gistbury Head being much lower than any other in the 
neighbourhood. The shingly beds are ancient sea 
beaches, and the slope of them to the ancient sea can 
still be seen in places So long have they been exposed 
that the flint pebbles in them are sometimes almost de- 
composed, the familiar white coating to the flints being 
an inch or moie thick. This shingle, which is composed 
of rounded pebbles, that tell the tale of a long rolling 
on the old sea beach, is now the source of the pebbles on 
the present beach, and the round condition of the pebbles 
on the present beach on this part of the coast is not as on 
the shore further towards Boole, or as at Brighton, the 
result of present wave action, although llie existing 
sea has undoubtedly reduced the pebbles in size. They 
cannot be confounded with the later angular river gravels 
which everywhere cover this area, 

At the peninsula of Hengistbury Head, about six miles 
beyond Bournemouth, the cliffs again rise, being at first 
composed of black, chocolate-coloured, and white sands 
with pebbles, and farther on of green clayey sands con- 
taining nodules of large irregularly-shaped concretions of 
sandy, argillaceous ironstone disposed in layers, until 
lately worked for iron and shipped to the smelting fur- 
naces of South Wales. Beyond Christchurch Harbour we 
have cliffs of white sand which, according to my views, 
close the series. 

Inland the country has a barren appearance except in 
the plantations, and the scattered brick pits afford no 
additional information of use to us in our present re- 
searches. There is but little of interest to the tourist 
except on the very edges of the district where the arch 0 : 0 - 
lojgist will be interested in the Minsters of Christchurch, 
wiih Its associated ruins, Wimbornc, and the rums of 
Corfe Castle. 

No order of arrangement is at first apparent in these 
beds, but by going backwards and forwards over the 
ground attentively there is, it seems to me, a very well- 
marked and recognisable sequence. I will now tell you 
what 1 take to be this sequence. It has never been sub- 
mitted to geologists before, and it is possible, as is often 
the case with new work, that there may be some objec- 
tion! raised to It. 


FRESHWATER. MARINE 



1 would refer to the diagram (Fig. i) where I have ex- 
pretaed my reading pf this district. This lower freah-water 
series is seen in the neighbourhood of Corie and forms part 
of the dlffi at Studlana It is character]^ by abundance 
otitoecUySj and has m thiefcaets of aoo feet or mbet. . 

Toe middle freshwater series, al^ met with nea> Code 
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Bnd 4it StudLand, forms the whole thickness of the cliiTi 
between Poole Harbour and Boiirnemoutfa We thue 
have a magnificent section four miles long and ico feet 
ID height Brinksea Island js also formed of this series 
Tbeir entire thickness cannot yet be accurately stated, 
but may be put down at some 300 feet They are cha 
ractensed by the fact that the clays contained in them are 
usually brick earth 

The next senes above is a marine scries ind is some 
400 or 500 feet thick The base beds are dark sands and 
cKys, succeeded by pebble beds and sands, then more 
sandy clays with pebbles, and ending with a thick deposit 
of while sands This marine portion of the senes occupies 
the clifTs between Boscombe and High Clifif 
Plain as tfUs order of deposition appears, we have col 
lateral proof |hat ttifs interpretation 1^ hj^ht, for at Alum 
Bay there is a complete section of the whole of these 
beds although somewhat thinned out, upheaved verti 
c-dly, that IS, tumOd completely dn end, so that we 
can examine them in del'll! in the space of a few 
hundred yards, like passing in review volumes on a 
book shelf We see in succession the lower pipe clays, 
the brilliant sands, the darker clays, sands, pebble 
beds, one after fhe othef, sO tilted up and so placed that 
those who know nothing of the depression and elev'ition 
of areas can with difficulty be brought to believe that 
they have all been deposited honzont^ly 

In giving you the history of the deposition of these 
beds, 1 sbun have to speak of a sinking area and before 
doing so let me remind you that in Lycil b Geology a 
book in everyone's hanqs, many instances are recorded 
of sinking areas m histone times from our knowledge of 
which wc feel justified in supposmi^ that there were sink 
log areas in ^eolo^ical times 

The thick pipeclays and quartzose grits winch we fird 
at the bottom of the senes can without the slightest hesi 
tation be referred to the result of the wearing away of 
granite rock, for wherever granite is #Orn away by water, 
there wc And white clays and snnilar quartz grits Wc 
need not go further than Cornwall to sec still nner clays, 
which have been produced in <^te recent times from 
granite by the agency of water T^c beds of this district 
included m the Tertiarfes, first laid -down over the chalk 
were those now called tbndon clay (a marine deposit), 
and when fhe streams which brought dbwn our Bagahot 
beds Arit spread out ^eir deposits, they spread over the 
London clay, except, terhapa, m those places where they 
first cut away the Ldhdon clay, ib that some of these 
Bagshots were possibly laid down on the chalk The 
water m this case bime from the west, and as here we 
are neater the hilU, which were the source of the clay, 
we And the grits coarser and the clays thicker 
At Styi^nd the grits are not so coarse, and at Alum 
Bay, a tbng way east, the sands are very fine, so that | 
anyone knowing the district could tell Which of these 
specimens cahie from either place 

Each day^patch represents a small lake, first scooped 
by the rutthkig water out of the beds just mevioUsly 
depositedi ttid then Ailed in by sediment The mode 
of actibn Is this — ^The weather disintegrates the 
exposed avCaces of the distuit granite rocl^ and the 
loosened nbticlea are earned by ram into streamlets^ 
which edbvey them on to the nver The river, 
tearing ind nimbtittg along, grinds the rocks wtneb 
have (alien into its Im into rouha boulders, until in flood 
tunes the w^er fa white with finely-divided granite. Tb\u 
gnt bei^ homed atoqg 1iy th^ ^sh, le spread far and 
wide ovS ptt valley irnSnh^ the bunts its banks, 

which dilmtald tarredts very oft^ff do, while th6^ finer 
particitf iw itiQ hdd and Carried on until a lake or pool 
IS met where the speed is ch fine par^ 
tides an ^ropped^ add ^e wt^iiSHbra dafte efear 
This depQ M Qtf fine tar goes mm, hum the 
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another channel, and what was a lake becomes dry land , 
the river at the neat flood spreads oyer the valley, covers 
in common with the sunounding ground what was the 
lake again and again with thick gnts Such is the origin 
of the large basins containing the clays which serve now 
to make your pipes and your crockery \ou have only 
to recognise that the valley in which this takes place was 
slowly sinking, and there is no limit to the thickness of 
sands and clays which might be thrown down on any one 
spot, and in this way can be expUined the sudden 
changes from gnt to clay, which would else be a puzzle 
to us The size of these old lakes is very well seen now 
wherever a clay basin has been quarried away, fur the 
clay IS quarried away for use whilst the sind is left 
home of them are represented by the beautiful blue pools 
1 told you about, and are seen, therefore, to have been 
about one quarter to one third of 1 mile round, whilst 
their depths have varied from 30 to 60 ftet Mr 
Lawrence Pike informs me that other clay basins arc of 
larger extent, being j of a mile in diaTneUr llicir 
greatest length is m the direction of the valle> These 
clays extend under the surface, castwird, for they oic 
worked at Branksca under the sea level, at I arkstone, 
and near Bourne At Alum Bay they are tilted up, 
and are full of beautiful fossil leaves 

This next senes of beds above, which 1 have told you 
arc of a different character, mark a great change m the 
conditions of the land The clay patches are of smaller 
extent, being the Ailing in of mere ponds or puddles, 
which acted on a smaller scale, as the likes o( which we 
have just spoken The chati^jC indicated by these beds 
IS one fi orn the valley in which the previous cont lined beds 
were deposited to abroad lowljing ti ict m proximity 
to the SCI We infer that we can trace how this tract 
beca ne gradually lowered and lowered down 1 the sea 
level 

1 he belief in the gradual lowering of the land in this 
area 15 borne out by the fact that jn the cl tG near Poole, 
which are slightly lower in position than tho c farther 
east, we get only leaves of evergreens and loresc tr es, 
whilst as we work our way east so as to meet wuli beds 
on a higher level or, which is the same thing of more 
recent age, we get a mixture of ferns and other plants 
which require much moisture, whilst farther east still we 
get assemblages of plants that could only have lived in 
absolute swamps 

Low as the land appears to have became we have no 
evidence whatever, throughout the whole thickncsb of this 
part of the senes, amountmg to 300 feet at least, with an 
exception which I will tell jou about directly that it was 
low enough to be inundated by the sea, as the few shells 
that have been found are of fresh water kinds The 
exception alluded to is the occurrence of logs of wood 
bored by the ship worm or teredo All the bhip worms 

g enerally known to us live only in salt water, and are so 
elicately organised that the slightest mixture of fresh 
water instantly kills them This isolated fact for some 
time presented a nave difficulty, but happening to read 
Mr Gwyn Jeffreys" interesting account of the habits of 
this creature, 1 not only found that he relates the occur 
rence of similarly bor^ wood 300 miles up the River 
Gambia, but distinctly states that there is a species 
which hves in fresh water Therefore this supposed 
marine indication may be on his authority removed, and, 
tuppasing this theory should be venfied and universally 
accepted, we may safely infer that these middle beds are 
' of fresh-water onm- 

We now come to the thiid senes of beds A still con- 
finqcd linking of the area brought this swampy cohdinon 
ih lotv that the sea was no longer kept Oat, put, bursting 
r throu^ formed great talbWeter lagoons teeming with 
^ Ufle , lor we suddenly find Orowds of manne (orms im- 
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' In this series of marine beds we have at the bottom 
lagoon beds, as 1 call themi which may represent a similar 
state of ihinifs to what we sec at Christchurch, or Poole, 
or Weymouth, or any place where we have mud banks 
left dry or even shallow, between each returning tide 
We still find here leaves of trees, many of them doubtless 
overhanging the lagoons, which have so slowly decayed, 
that they are overgrown with zoophytes ; crowds of 
oysters are met with ; we find the remains of shore- 
crabs, which from our knowledge of existing species, 
we Infer, overran the muddy shore ; the callianassa, a 
prawn-like creature, which bored through the mud ; 
limpets, areas, corbulas, and many other shell-bearing 
molluscs, passing their lives, dying, and becoming buried 
in the sediments of the sheltered lagoons This lagoon 
condition went on until the gradual sinking has permitted 
the ever- encroaching surf to break over the lagoon barrier, 
to rush in, and in time overwhelm them with rolled shingle 
and sea-sand. We still trace the lagoon condition for a 
mile or so cast, where it is represented by cigar-ash 
coloured sands, impregnated with salt, and coloured with 
this dark tint of carbonaceous matter These sands 
contain very perfect icmains of branches of a coniferous 
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tree resembling the genus Dacndiiim and large pieces 
of cactus. It should be mentioned that this is the 
earliest cactus known, and that the spines are found to 
be still flexible The sands are in other places crowded 
uith fruits something like those met with at Sheppey. 
Unfortunately ilie salt contained in them effloresces and 
splits all these specimens into fragments 

I may just tell you that at Hengistbury Head we have 
deeper sea deposits, with sharks’ teeth and bones. At 
Highcliff, liarton, we have relics of a sea swarming with 
life, mynads of fossil shells may be collected on the clifls, 
whilst still further on at Hordwell, we have beds showing 
that the land arose again, affording suitable conditions 
for the growth of luxuriant palms, and was the haunt of 
the alligator, turtle, and other reptiles which are now con- 
fined to tropical countries 

F g. 3 is a view of the Valley of the Bourne at the time 
referred to above ; a description will be given in the next 
article, (To he continued^ 


GEOGRATHICAL CURIOSITIES 

D uring the meeting of the International Geographi- 
cal Congress at Pans in 1875, the National Library 
opened an exhibition supplementary to that which was 
held in the Tuilenes. Although very rich in documents 
and modern geographical works, the great national insti- 
tution did not wish to show simply a duplicate of the col- 
lections exhibited at the Tuileriet, and it therefore brought 
out only ancient and rare objects which the rules of the 
establishment wisely forbid to leave the building. Thus 
Ic showed to the public neither its great topographical 
maps, such as those of Cassini, van der Maelen, &c., nor 
us recent atlases, its numerous geological maps, its hydro- 
gvaphie charts of the French, Knglisby and other Admi- 
ralty Pepartmenta, But, thanks to M. Leopold Delisle, 


Administrator-General of the National Library, and to 
M £ Cortambcrt, Libranan of the Section of Maps and 
Plans, llieie was exhibited in the magnificent Mazarin 
GLillery a collection unique of Us kind, and to which the 
Departments of Printed Books, Manuscripts, and En- 
gravings contiibiitcd The objects exhibited belonged 
geneially to Group IV., devoted to Historical Geography 
and the History of Geography, and comprised, besides 
ancient and modern works and MSS. treating of geo- 
graphy and Us history, ancient maps and globes, instru- 
ments used hy ancient geographers, astrolabes, sun- 
dials, &c 

The success of the exhibition in the Mazann Gallery 
inspired the Administration of the Library with the happy 
idea of transforming this temporary exhibition into a per- 
manent institution This has been established in the 
giound floor of what is known as the “ Salle dcs Globes,” 
and m the two rooms which look out upon the great court 
of the Rue Richelieu, has been recently opened to the 
public who are admitted on Tuesdays from 10 to 4, 

Although the limited space at disposal in these apart- 
ments has not permitted the transference of all the objects 
exhibited in the Mazarin Gallery, and although the De- 
partments of Manuscripts and Pnnted Books have kept 
possession of some of the \aluable documents lent on the 
occasion of the Geographical Congress, the exhibition is 
nevertheless of Uie greatest interest on account of the 
rarity of the objects which it contains Space forbids us 
to give a complete list of the many objects exhibited, 
though wc are able, through the courtesy of the editor of 
La Nnitifg^ to give illustrations and descriptions of a few 
of the curiosities There arc nearly 500 objects alto- 
gether, and those who desire a complete descnpiive cata- 
logue of them should procure No 178 of the French journal 
just referred to. 

On entering the first room of the exhibition the visitor 
is nt once struck with the large dimensions of the two 
great globes of Coronelli, made, in 1683, by order of the 
Cardinal D’Estrees, who presented them to King Louis 
XIV One of the most curious objects shown in this 
room IS a map of the world, probably of the ninth or 
tenth century It is a copy of one which appeared in a 
Commentary on the Apocalypse written by Bcalus, a 
bcnedictine of the monastery of Valcovado in Leon, who 
lived in the eighth century The original of which the 
one exhibited (Fig. i) is a copy, belongs to the library 
of Tunn. It shows strikingly the wonderful notions 
which these old monks had of the universe, and esjpccially 
of the earth m which they dreamed their uneventful lives 
away. F our wind^ represented by the grotesque figures 
seated upon the »in or leathern bottles, and holding 
shells m their mouths, indicate not the four cardinad 
points, but the collateral points, where the sun nses and 
sets at the summer and winter solstices. The orientation 
of the map, as was for long the custom in the middle 
ages, places the east at the top, the weft below, the north 
on the left, and the south on the right. A circular ocean, 
the old river Oceanos of Homer, surrounds the world. If 
we examine the interior of this strange mappemande. 
Europe Will be seen on the left, Africa on the right, ami 
Asia at the top. The Mediterranean is represented by a 
very regular parallelogram, extending from east to west. 
A not less re^ar branch of this sea occupies the place of 
the Archipelago, the Black Sea and the Sea of Azov, and 
bounds Europe on the cast, the north-east point of the 
continent being indicated by the words ^ic Caput 
Europe (Europ^c). Islands uniformly square are spread 
over the Mediterranean , we may recognise under strange 
names, Corey ra, Cyprus, Samos, SiciJy, Corsica ; the 
name Tornr, which may also be notic^, designates, no 
doubt, the City of Tarsus, which the author evidently 
regards as an island. 

In the surrounding ocean appear other islands not Ifis 
fantaiticaL On the east the island of Cnsaand Algure 
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(for Areire), m allusion to the region of ^old and silver of 
the sclents, in trans Qangetic India on Ihe north east 
Inland of Tattf wh ch rcca)ls the famous ThuW 
Krit^nia then the Island of ScoLia which however is 
Scotland as many mi(,ht be apt to think but the 
ohgipal home of ihc Scots Ireland for it was not t U 
^bOUt the twelfth century that the name was fairly trans 
ftoed to North ^Britain 

llie orography of Europe is shown partly tn enormous 
cones partly in elongated masses hve pr ncipal chains 
of which only one is named the Mounta ns of Gaul 
{Montis Callitnm) without doubt the Pyrenees The 
hydrography is wretchedly meagre The largest river is 
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correctly set down as the Danube (Danubu), but what & 
curious course is given to it The second in extent is the 
Tagus under the name of Tn ns which in utter contempt 
of geography discharges itself into the Mediterranean 
What considerable nver is thit which flows towards the 
cast under the name of Fnsjs a name stiU applied m Asia 
to a large nver situated almost opposite to this one? 
Perl aps it may be meant for the Pontus Euxinus itself 
the Black Sea for to mistake a sea for a nver was not 
an uncommon thing with thtsc old geographers 

The pol tiLal geography is of a higher kind thaii*^the 
physical ge graphy 1 o speak only of Gaul we And 
Tiention made of Aquitaine foulouse Gallia Lugdunensis 



and Gallia Bclgia we also And Tran la which, howCvcTi 
does not stand for France but for Franconia 

In AsidfOn the spot no doubt where Paradise was 
supposed to have been placed appear Adam and Eve in 
n grotesque position and near them the serpent who. 
hdWever has nothing tempting about him 1 en conical 
mbuntams surround this curious scene, without names 
hMcept Libanus the Caucasus Carmel, and Sinai Only 
Uitee nverg Aow in this vast space Arot the Jordan 
which encoin passes Mount Lebanon in a very strange 
way the Euphrates which though it bears no name 
may be divined by the name Mesopotamia written on its 


banks and then the Eusis, that mysterious Eusis to 
which we referred above 

The countries and the towns are more abundantly 
treated though scattered pretty much at hazard Jeru 
saledi holds the Arst place, under the abbreviation Ihrlm 
Judea Ascalon Sidon Antioch Asia Minor, Phrygia, 
Mesopotamia, &c , are represented in situations more or 
less inexact 

In Africa what strikes one at Arst la the Nile, the enor* 
mous Nile divided near its sources into two branches, 
each issumg from a lake „ it falls into the sea by a mouth 
larger than that of the Mediterranean itself A note m 
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scned bctwecii its sources tdU of t|ie go]d which is mixed 
with the sand of the rilrerp a vast fafie which it traverses, 
and the sandy deserts of Ctfiiopia through winch it dows 
The only other nver seen in Africa is one without a name, 
which descends from the cotinliy of the Gaiamantes and 
falls into the Mediterranean , it is probably the Bagradas | 
^the Medjerda of the present day The mountains of 
Africa are but poorly shown After Mount Atlas {Montes 
Atlanm)^ which is neither in its phee nor very markedly 
brought out^lhere may be noticed three mountains which 
aHot in the Mediterranean and two steep and sharp 
pointed mountains des gnated by the scarcely legible 




century shows a marked progress on that which we havo 
just described 
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The room m which this map is exhibited contains many 
equally curious objects some of them of ^reat rarity and 
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words, duo Alpei Contra Arasibij this should perhaps 
it read Conirarta sibt^ % e , two mountains opposite each 
other, forming, as it were, two walls between which is a 
narrow passage But where exactly arc they ? 

A note inserted m the south of the map tells us that, 
independently of the three points of the known world, 
there is beyond the ocean a miuth part which is unknown 
fo us on account of the heat of the sun, and on the con 
fines of which, it is fablei^, adds the author, that there arc 
Antipodes ‘ 

A reproduction of this xup belongpig to the xith 

\ ^ tiu abova dataUf we an ouinly Judabtad tio an iitida raontly pub- 
ahad by IL X. CortMbart 
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one face are represented the northern constellations and 
fhe signs of the zodiac, as well as the conespondence of 
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these si^i with hours and days ; on the other side is 
shown the movement of the planets around the sun. It 
11 worked by means of a clockwork mechanism in the 
intenor, and is made to indicate the days, months, 
and years. In other rooms arc shown the curious 
Arab zodiac represented in Fig 5, and a French astro- 
labe (Fig. 4) made by Francois Chassignet, and of date 
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Rome, 1623. Another interesting object is a facsimile 
map of the world, painted on parchment by order of 
Henri II. (1547-1559). Some critics, among others M. 
D'Anezac, date it as far back as the time of Francois 1. 
(1515-47) In Fig. 6 we have reproduced a portion of 
South America after this cunous document. 

Among other objects is a facsimile of the well-known 


Fig 4 —North cut regioii of South Amanci (i6ih c 1 



globe ol Martin Dehaim, of date 1492, the original of brated map of the world of Sebastian Cabot, of date 1544. 
which IS a^ Nuremberg, This globe is extremely curious, A valuable legend m Latin and Spanish informs us, 


America should be, that continent not having been dis- landed on the new continent in 1494. 
covered when the globe was made. An idea of the con- Such are a few of the objects exhibited in this extremely 
tents of this globe may be obtained from the illustration, interesting and instructive collection. No doubt many 
Fig. 5. There is also the only known copy of the nle- of our readers will be glad to know of its existence, and 
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those who take an interest in the progress of geography 
will doubtless think with us that such an exhibition adds 
one more to the many attractions of Pans ; now that the 
Loan Collection la closed, nothing at all approaching it 
exists 111 London. 


TEMPERATURES AND OCEAN CURRENTS IN 
THE 60 UTII PACIFIC 

the Amiahn der HydrograHue und viaritinun Me- 
teorologie (Jahrg. iv , 1876, Heft 6, p. 219), Herr von 
Schleinilz, a member of the recent expedition in the 
German corvLtte Gaztlle^ states his views on ocean tem- 
peratures and currents , these are somewhat dilTerent from 
those expressed by Sir C. Wyville Thomson (Proc. Roy 
Soc,, vol XXIV ), which are based on the data obtained 
during the Challenger expedition. The Gazelle, after 
leaving Auckland (New Zealand), pursued a course 
almost due north as far as the Fiji Islands , thence 
she proceeded to the Samoan Islands, situated at a 
short distance north-cast of Fiji After a brief excursion 
to the Tonga group and back, the Gazelle (from long 
172'' 18' 5 W, and lat. 14“ 28' i S) sailed some 2,500 
nautical miles m a south-south-east direction (to Jong. 
141'’ 1 1' 4 W , and lar 45" 33' 6 S ), after which she took a 
due easterly, and later on, a south-easterly course, to 
Magellan’s Straits (long. 80° 30' 3 W., lat. 51° 41^6 S ). 
The observations of temperature on the long cruise be- 
tween ihe Samoan Islands and the Magellan's Straits 
are of special interest, as the course taken by the Gazelle 
lies to the south of that pursued by the Challen/rer, 

On the Arst part of the course desenbed, wnich has a 
direction nearly coinciding with the mendian, eight scries 
of observations of temperature were made. The bottom 
piodle of this part shows a peculiar absence of elevations, 
which IS all the more remarkable when compared with any 
sinnlai profile of the same length m the Atlantic. 

The conclusion arrived at by Herr von Schleimtz, and 
based on the results of hi& observations is, that in the 
Pacific the arctic deep-sea current crosses the equator m 
a southerly direction and meets the antarctic current 
only between lat 30® and 36“ S This is just the reverse 
of what takes place in the Atlantic, as it seems highly pro- 
bable from the observations of both the Challenger and 
the Uaztlle expeditions, that in the Atlantic the antarctic 
deep-sea current passes the equator, running northward of 
the same to a considerable distance. 

Herr von Schleimtz concludes from these latter ob- 
seivations, that if the antarctic deep current enters the 
North Atlantic, even as a current of limited breadth, it 
must nevertheless carry enormous quantities of water from 
the South Atlantic to the North Atlantic, as it is certain 
that the current has a depih of more than 1,000 fathoms on 
the average He then aKS the question, What becomes 
of this mass of water ? There is no strong surface current 
in existence which carries it back to the South Atlantic ; 
even the current caused by the south-east trade winds 
runs more towards the Gulf Stream than towards the Bra- 
zilian coast current There seems only one hypothesis 
possible, VIZ , that a great part of the water flows through 
the Arctic Sea and Behring's Strait into the North PaciAc, 
and that may be the cause of the preponderance of the 
arctic current of this ocean over its antarctic one. 

Ihe natural conclusion drawn from this is that the 
South Pacific, in order to complete the whole circle, gives 
a great part of ita waters to the South Atlantic, and as a 
proof of this It might be pointed out that the ice limit 
does not approach the equator so much anywhere as it 
does m the South Atlantic, 

The following facts may also be mentioned as in favour 
of the hypothesis of a certain regular circulation taking 
place in the manner described A companion of the air- 
isotherms as well as the Ecarisotherms both of the Atlantic 
and Pacific Oceans shows that^(j) the South Atlantic is 


colder than the North Atlantic , (2) the North Atlantic is 
warmer than the North PaciAc , (3) the South Pacific 
is warmer than the South Atlantic. 

The higher temperature of the North Atlantic Ocean 
has hitherto been generally explained by the influence of 
the Gulf Stream. But a similar current exists in the 
North Pacific, and yet this is colder There is no doubt 
that the Gulf Stream has a warming effect on some Euro- 
pean coasts, but It is very probable that considcnng its 
comparatively small breadth of about 100 nautical miles, 
and shallow depth of only 100 fathoms, the stream is far 
Loo insignificant to be able to exercise a perceptible influ- 
ence upon the climate of the whole North Atlantic and of 
the coasts surrounding this ocean. 

On the other hand it does not seem to have been suffi- 
ciently appreciated hitherto, that a very large part of the 
North Atlantic is filled by water, which has crossed the 
equator, even if at a considerable depth However 
trifling the rise in the temperature of this water, as caused 
by the passage over the equator, may be, when compared 
to the general temperature of the South Atlantic, it is 
nevertheless a fact tnat there is an important amount of 
heat, which the South Atlantic loses and the North 
Atlantic gains, on account of the very large extension of 
the current. Nor can it be objected with regard to this, 
that the mean temperature of that mass of watei is pro- 
bably below the mean temperature of air in the North 
Atlantic, because there is no question of absolute heat, 
but only of difference of temperatures between the North 
and South Atlantic 

The excess of water m the North Atlantic, which is not 
carried back into the South Atlantic by the surface-cur- 
rents, and which passes through the Arctic Ocean (where 
it loses the heat it possessed) into the North Pacific, 
causes a decrease of temperature in the latter, and, pro- 
ceeding southward, i e , again crossing the equator and 
thus absorbing heat, produces an increase of temperature 
in the South Pacific Finally, the South Pacific gives 
back to the South Atlantic a part of that water at a very 
low temperature, which originally flowed fiom the latter 
into the North Atlantic perceptibly heated, on account of 
Its passage through the tropics 

Tins circulation, however, is not to be understood as if 
the lowest strata of all the oceans took part in it ; on 
the contrary, there are doubtless only single currents in 
the lower strata which follow it, while others may flow in 
an opposite direction. Further observations will throw 
light on these hypotheses ' those made up to the present 
are yet insuflicient and at times even contradictory. At 
the same time it must not be overlooked that a constant 
exchange of water between the lower and upper strata, 
z e , currents flowing in a vertical direction, are proved to 
exist beyond doubt, particularly in certain zones. 

In conclusion Herr von Schleimtz considers the oceanic 
system of currents to be evidently a very complicated and 
at present obscure one, upon whu-h the observations made 
on board i^t^hallenger and the Gazelle throw but a very 
faint light. 

The second part of the course pursued by the Gazelle, 
as described above, did not differ sufficiently in latitude, 
and therefore could not furnish any data which would 
be useful or decisive on the subject in question. How- 
ever, the observations which were made give results in 
complete accordance with the hypothesis referred to 
above. 

ON THE MEANS OF PROTECTION IN 
FLOWERS AGAINST UNWELCOME VISITORS 

phenomena relating to this subject, which have 
^ important bearings on the doctrine of selection, 
have recently been discussed by M. Kcrncr in an interest- 
ing znoDograph communicated to the Festschrift published 
on occasion of the twenty-fifth anniversary of the Zo<^ 
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l 6 ^co- Botanical Society in Vienna. The following is a 
bnef outline of this paper — 

M. Kcmer, first of all, thinks it unwarrantable to divide 
the characters found in plants into f^hysiolo^ical^ which 
bring their possessors a certain advantage, and morpJio- 
logical ^ which are of no advantage. While, no doubt, 
profitless and even disadvantageous formations occur in 
plants, It 15 yet certain that such individuals are soon 
extinguished and suppressed by others which bear advan- 
tageous ch^'racturs. Most of the so-called morphological 
characters have rather a certain biological significance, 
and it IS only from the lack of observations regarding 
them that the material for their comprehension is so 
defective. 

Hitherto study has mostly been directed to the relations 
between the forms of Rowers and those of the animals 
visiting them. M. Kerner gives an account of those 
manifold forms hitherto regarded as only of morphological 
significance, but the use of which is to guard flowers 
against uninvited guests and against all injurious influ- 
ence, and attacKb to which they may be exposed ; these 
forms therefore arc of essential biological value 

How numerous are these enemies and uninvited guests 
will appear from the following brief sketch . — Firit^ there 
are the large grazing animals, such as the luminants, 
Bolipedia, &c Then there are snails, especially the 
voracious Hclicid^c, which, indeed, are seldom found 
in the floweis, not because they despise them, but 
because they arc kept from them by a group 01 stiff 
bristles and prickles underneath the flowers The same 
holds for soft insects, especially many laiva* of cater- 
pillars The wingless aphides are, specially among soft 
insects, to be noted as unwelcome guests of flowers. 
They arc found extremely seldom in flowers, being warded 
off by suitable means, but if they arc earned into the 
flower they immediately force their proboscis into the 
sappy tissue. The insects with a fiim chiiinous .skeleton, 
again, easily pass over the bristles and prickles j only 
then posterior feelers arc sensitive to contact with sharp 
points. Among animals of this cLi-sS those arc injurious 
to flowers which, in consequence of their too small size 
do not, in passing thiough to the ncrl.ir at the bottom of 
the flower, biush against cMthcr the anthers or the stigma. 
They take away the nectar without effecting fei tilisation. 
Hut even when the chitmous insects are of the proper 
size they are unwclrome to flowers if they arc wingless, 
for m that case they arc a comparatively long tune in 
reaching the flower of another individual of the same 
species, and the pollen with which they arc laden is 
exposed to so many h.^zaids, that fertilisation by these 
insects IS extremely improln.ble 

Now the means of protection against access of these 
numerous animals are veiy \anous, as we shall pre- 
sently sec. 

We may first notice the protection afforded by the 
leaves, which produce the building materiala^ the flowers 
and are necessary to their growth They Ifford proLec* 
tion through certain alkaloids and other compounds con- 
tained in the cell-gap, and also through a hard leathcr-like 
consistence and thorny processes by which a portion of 
the leaves arc protected from injury by grazing animals. 

The means of protection in the flowers consist, first of 
all, in the production of matters which arc repugnant to 
some animals , such are alcohols, resins, and ethenr oils, 
to which a number of the unwelcome guests have such a 
dislike that they will rather endure the sharpest hunger 
than eat these plants. 

A second kmd of protection consists m prevention of 
approach to the flowers by isolation of these with water, as 
is the case in the l^romcliacere. Generally the foliage 
leaves have funnel-like forms in which the atmospheric 
precipitates, rain and dew collect and so form an in- 
^rinouniable barrier to the passage of creeping, wing- 
less insects, while the access of the flying insects which 


affect fertilisation is hot prevented, The water-plants a^ 
also defenaed against unwelcome guests which mign^ 
otherwise creep to them ; and it is very remarkable that 
in water plants with projecting flowers, other means of 
protection against creeping animals are wanting ; they 
arc only developed when the isolating layer of water, from 
some cause or other, disappears, Very instructive in this 
relation is the behaviour of Polygonum amphibium To 
the flowers of the plants growing in water, creeping 
insects cannot come, the flowers being surrounded «itn 
water. When, however, the water has run off and the 
plant IS on dry ground, there develop on the leaves and 
st.alk 5 gland-hairs, which secrete a sticky matter, render- 
ing the flower-bearing axis all smeary, so that access 
is equally forbidden to the creeping insects If, now, a 
plant of Polygonum bearing these gland-hairs be put in 
the water again, the tnchome-tufts with their sticky mate- 
rial disappear, and the surface appears once more smooth 
and even 

Such a formation of sticky matters is developed in 
very many plants as a sure protection against unwelcome 
visitants These sticky matters appear on the most dif- 
ferent parts of plants, under the flower, and ward off 
especially creeping, but also unwelcome flying animals 
from the flowers The variety of the glandular forms 
yielding sticky matter is very great, and their occurrence 
is very widespread. 

While these sticky matters are effective against creep- 
ing animals which have a pretty firm chitmous coat, and 
especially against ants, they are ineffective against the 
soft crcLping animals, e the snails, which secrete .slime 
on the sticky parts of the plants, enabling them to pass 
over these Against such enemies the plants ai e armed 
with the most various thorns, prickles, and sharp teeth, 
which mostly have their points directed downwards, but 
may have the most diverse positions and foims Quite 
pccuUarly interesting are those prickles and needles, 
which serve the puipose not so much of keeping off 
unwelcome visitants as of showing to the insects which 
visit the flowers the nght way for elfecting fertilisation , 
whereas if the same insects visited the plants and re- 
moved the nectar by another way, fertilisation would not 
be accomplished, 

The means of protection thus far described arc all on the 
path which the unwelcome guest must traverse if he would 
reach the flower. There are other means of defence, how- 
ever, within the flower itself These, indeed, cannot be re- 
garded as absolute, for they may be overcome by unwel- 
come visitors They consist of hair-like formations, 
which are united in large numbers, into giating-like 
groups, rendering access impossible to one animal, 
while to another, which is furnished with a longer, thm 
proboscis, or can drive with mater force against the 
CTatlng, they yield the desired food These soft hair 
formations, which have the most various modifications 
towards the end in question, also often serve to point the 
way by which welcome visitors may reach the nectar. 

Where all the formations that have been mentioned are 
wanting, protection is still afforded by bends, enlarge- 
ments, and collocations of particular parts ot' plants, which 
are so diverse that it is difficult to indicate them cursorily 
In general they may be divided into two groups, one of 
which comprises those formations by which the nectar 11 
completely covered, whereas m the other the entrance is 
merely narrowed so that an opening remains by which the 
animals may introduce their sucking organs The most 
different parts of the flower share in mese formations, pro- 
ducing a very great vancty of forms. 

A last means of protection of flowers Is represented in 
those ilumerous cases In which the flowers open only in the 
evening, and thereby are guarded against the visit of in- 
sects which swarm during the day. Further, there is the 
diversidh of injurious Insects, due to the fact of the nec- 
tanes being sometimes situated in other parts of the 
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plants, and mostly in the foliage leaves, 50 that creepmir 
insects satisfy here ihcir need of food, and do not trouble 
themselves about reaching the flowers higher u[», and thus 
these remain protected from their visits 

From the foregoing obcrvations " says M Kemer, 
“it will sufficiently appear thit the relations of plant-form 
to that of animals living at the expense ol plants are far 
more manifold than has hitherto been biipposed, and that 
especially numerous formations in folj.iffe-lea\eii and stem 
are^far of biological significance that by them protection 
IS aiBorded to the flowers against the prejudicial visits of 
ceiiain animals Where the attacking animals are absent 
this defence is also, natiirnlly, useless, and therefore all 
these formations are properly to be regarded as means 
of protection only for liiosc pHrit-stucks which occur in 
their original region — in the region where the spi cies to 
which they belong has arisen In another place they are 
peihaps not means of defence , indeed they may even 
be of disadvantage, or their formation there is at least 
something superfluous, not in the economy of the plant, 
and as a miUcr of course, these disadvantageous, because 
not cconomi(ally organised plants, when they come under 
conditions which are not in harmony with their form, are 
driven out of the field by competitors that are more 
advantageously organised 

“ If, for example, a plant species comes, in course of its 
migiations, into a region in which it 15 exposed to other 
attacks, 01 if the external relations in the place where the 
species aiose (and with which it was formerly m agree- 
ment) are altcicd, it may become more and more rare, 
and gradually quite die out. Among these changes of 
external relations, however, arc to be understood not 
merely changes of clnmte ; a not less impoitant pait is 
played by the changes which o^cui in the animal world m 
a particular region Apai t altogether from changes m the 
extent of distribution of animals, the animalb vary as well 
as the ])lnnts, and individual varieties, which occur with 
new characters that are advantageous iclaLivcly to given 
external conditions, may become the starting point of 
new species, What is of advantage, however, to the 
animals which attack the plants, constitutes, as .1 lule, a 
disadvantage for the attacked plant, and it is thciefoienot 
only possible, but in toiii«e of time it has at tually often 
happened that m consequence of the multiplication of an 
advantageously organisjCil animal form m a cert.nn region, 
some plants in this same region having- their flowering 
function destroyed, and their tonnation of seeds hindered, 
have disappeared gradually from the scene. 

“While, on the one hand, the dying out of certain species 
with altered external relation:*, is at once explained by 
changes in the attacks of animals, the same relations, on 
the other hand, afford an explanation of the phenomenon, 
that undei similar external conditions, plant specie^, 
which, with rclercncc to other characters, are classed under 
the most different genera and faiiiiliCb,do yet in certain for- 
mations agree with each other. Only the advantageous 
forms can maintain themselves, and only those individual 
varieties which appear with chararteis that are advanta- 
geous with reference to the conditions presented by the loca- 
lity and position become the starting-points of new spec les 
Since, howevOr, the creation of new species in this way m.iy 
occur in the most different plant-families, it is explicable’ 
that we find, f , in one floral region, very many species 
of the most diflerent stocks guarded with pnckles in 
another Aural region such spcriesi furnished pre-emmentl) 
with flowers very rich in nectar, and that often even the 
character of the whole vegetation is determined by the 
preponderance of plants witli like formations. Owing to 
the fact that the variety of the means of protection, as well 
as of the means of altraclion is very great, and that 
through formations of the most different kind the same 
result can be reached, this conformity is again, of coursp^ 
greatly limited. Indeed, precisely by Uiis circumstance that, 
against the same prejudicial attacks, very different forma- 


I tions may serve as equally good means of defence, 15 the 
I phenomenon explained that frequently several species of 
i a fimily occur beside one another, without entering into 
! competition in this relation, bemuse the species, each 
j after its own fashion, possess equal advantages.^' 


! THF ACTIO IV OF THE WINDS IN DhTER- 
j MININir THF FORM OF TJ/E EARTin 

I TN view of the n u nl ili-coveue*! in ihc region of physic*, 
Lsp' Lially wilh n ;nid to ihe n ilnrc 1.11 1 viroperLit::* of forces, 
it became n£*rp^‘<arv to ip^o for dymmical geology to give up ns 
iiTisatisfac' my ihe tin iMtui ot gc-ilugtcal forces into “igneoui** 
anti “ rtpKtais.'’ anti In sulislitule a ilivision of them into 
"primary ' anJ “ serond iry '* , of which llie foiniLr explain all 
the niohons winch wc obscive on and in ihi' earth, according to 
tliLir origin and i.atiire , while ilie ollicis — one might call tKem 
"agenr ici" to disringiiish them fiom the hrst — w mid teach ua 
what and how great changes 111 the figure of the eaith's surface 
are inodun-d by \hr liodiea so moved, ihrougli it'Ciprocal action 
on each otlur Sensible ol tbii inevitable reform m dynamic 
giology, the author of an cs ay entitled "'Jhc Action of the 
Winds on the Configuration nf ihe Furth,” sought to call atten- 
tion to the gayis liitlieito existing in physical gro^^rapliy, and 
especially to ‘'how whal i mighty and yet hidurto very Utile 
ohieivcd agent the wind is, cnnsiHered as one of these secondary 
geological forcL s In the follow mg piper ihc author ulleri to 
llie readers of N \titki a of Ins inemnir 

It la at once evident ami conlomiable to nainre iha* the wind** 
are to be regard et', in the mslance, as a ]iroof of the unequal 
insolalioii it iiilTcrcnt puinis nf tlie earth’s sin face, but, In their 
dircrUnn infl aaintion, they art, iinriic.‘'ln<ely irifliiencrd now by 
the position of tlie sun, now by llie e.iilh’s rolalion and the dis- 
fiibiilion of \hL froUil and the Ii<|uid , that the winds are, on the 
one li.anri, a piodiiLt of llit sl geophysical actions, and, oil the 
other, become a spci i il factor, of which not oidy the niclcorolo- 
gist, liiit also, iTi front rank, the geologist . is called on to take 
atcnimt Since, tha* is to svy, it is pincly the winds which 
determine the contiiLion of mm lure of thi .lLo ospheri, ami have 
to pcifoim the fii/t' of disiribiiljon of ram over llit* eiiliicsjur- 
face of thi earlli but at the same bine, m llu ir constant circu- 
lation fiom the crjua^oi to the [»oli and from the poles to the 
crpiator, lepiesent an imposing motive foicc, it is obvious that 
to be able to prove and istiblish moie fully Llitir geological 
/.Vr, one must Ciiisidei them m this IwolnJd iclation , on the 
one hand as a dim itic-mc tconc, on the other as a mechanical 
ageiit Accordingly llic essay ref ired to treats, 111 its first i>art, 
of ihe cbimtli -meteoric, in the second, of Ihe mech mi cal action 
of the winds, while the third part comprcliLiuls those actions 
of the winrls which they perfoim induccLly either in meteoro- 
logical or 111 mechanical nlatmn 

More particulaily the Fi/ r/ Part is toncemed with the charac- 
terisliC!i of the two principal wind s> stems, the polar and equa- 
torial ciinents, and with tlicir .eactioii on those continents and 
mountain chains, by which, in llieir typical Lourse — as is mani- 
fest on ocean:i and neighbouring cfiasis, ispetially west coasts, 
of continents- 'lliey are variously ilisliirbcd 'Ihc equatorial 
currents h»it appear as properly the disrnbiUora of precipitation, 
and therefore the principal factory by which ihe tr.insportin^ 
power of flowing water, 01 generally tfe levelling action of water 
on tlje earth's nirface, is pruHuceil 'Ihe polai currents, oil the 
other haiul, discovei 1 tenJenf-y to a^L cniiLraiy to the work of 
the equatorial ciinents, tli^t is. to rest' le the precqutated water 
in vipnur form b# the aiir'Oipberc, and generally to further eva- 
i poralion In view, however, of the fact Ih it not all the water, 
which by action of the winds is precipitated on the solid land, 
returns to the on-au or the aHiiospUerc, these two air-currents 
together appear to be similaily empowered to empty entirely, 
buine tune, the immense water-hisin of the earth from which 
they continually procure anew their freight of water, and mean- 
while to conlimiously lower the sea-level, through by a very 
small fpiantity, and therefne to take a prominent part in the 
50 -calIed secular elevation of conimeiUs. 

These two air-currents, m leed, are not everywhere and always 
true to the character just given On tlic contrary, when they 
have to accomplish a great work, and especially when p polar 
current has to nse over a lofty mountain, or an equatorial coirent 

' Abatrict, by Dr Frauds Oerny, of .1 memoir of lua in Uio 4ltii 
ftiipplemenury number of Fetermauii's 
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hiiB 10 iravcTbC an exUntleJ surface of ory land, Lhc funner, as b 
nile, even appcaiB as a rainy wind, while the latter, if iti course 
have been ion^ enouch, appears as a drv wind ; and if the 
mounlain range be high enough, which the latter is required 
to rue over, this may, when it has reached the other side, 
even itream down os a hot, withering wind, the fohn of Conti- 
nental wnters, on the thirsty regions If, then, we find 111 
coast districts a greater yearly rainfall than further inwards, 1 
or if, on Lhc wind side of the lulls, we find lower snow- I 
lines and furlher-i caching terminal moraines of the glaciers 
than on the Icc side , or lastly, if we find successively regions of 
forests, of steppes, and of wastes, we may easily rerognise therein 
each time an expres>>iun of the power ot the winds, which, ac- 
cording ns they arc ahundantly or poorly laden with aqueous 
vapour, or even quite dry, call forth this variety ul geophysical 
phenomena 

The ever-moving atmosphere has therefore the most hetero- 
geneous actions While it feeds the glaciers and riveri>, it causes 
at the same time a backward piolongaLiun of these to the common 
source of the water— to the ocean, so as, with Us moist breath, 
to produce evcrywheie bimuliancoubly a formation of liuinuh, and 
awake all into life, and again, where it ib otherwise — where it 
appears as by nature a dry wind, or has been deprived of its 
freight of water, it brings with it drought and death. In the 
deserts the flora and fauna, then, have an extremely poor exist- 
ence ; the livers no longer flow m a regular course ; they have 
already been long in reireat, or are btilL only intermittcnl in their 
flow , the lakes abu, when they tire to be found 111 deseics, con- 
tinually lose, through the* constant evaporation, an abundance 
of water, although they may long have ceased to have an outlet 
to the neighbouring sea In many deserts you do not meet with 
a single brook or ])ond , instead of such, you find only diied-up 
wadis and depressions, while the cxLensive sLreLches of waste, 
covered with ‘^alt incriistaLions and ciHoreaceiices, as also Llic 
scattered remains of dead animal spccie.s of past times, give 
evidence that these waste and wilhercd regions formerly wore 
quite a dilleient physiognomy , indeed, ns the fussib and 
deposits of gypsum and salt testify, must even have been flooded 
with enormous inland sens Now, probably (next to solar heat), 
it was above all, the winds, especially the dry winds, winch, 
acting for a long period of time m the earLli’s history, dissolved 
these Stas into aqueous vapour, earned them away, and so 
transformed ihe former lake bottom, now laid bare, into a waste 

Stiomi Part — But the wintls are not only nn expiession for the 
general cireulaliuu of the air and aqueous vapour uf the ocean , 
they are also a moving agent quand vitme not to be under- 
estimated, since, in tlicir prugrtS'i, they couimunicaie their own 
motion to all bodies which aic noL heavy enough to withsl.'ind 
them. Now, according as, in this way, solid or liquid bodies 
(especially the waters of ihe ocean) are put 111 iiiutiun, the 
mechanical action ol the winds 11 to be considered from two 
distinct standpoints ; first, ils action on the solid land, and 
second, on tJic water, and through this again upon the solid 
land 

In the first case, it is the condilioii<; of the strata that are con- 
tinually altered under the action of the winds It is at one Lime 
the snow, at another Uie salt-dust, at another the vegetable and 
animal remains, the ashes thrown out m volcanic ciuplions, 
masses uf dust and dSns, or lastly, sand, that are whirled about, 
raised, corned milcii away, and ogam depubued The so-called 
wmd-beddmg charactenseB in every cose the formations bu pro- 
duced, or in course of production We shall cite here only two 
of the most remarkable examples of this kind of power in winds. 
One IS the extensive Chinese Loess Jbrmati on, which, according 
to von Richthofen’s researches, appeSTb to be quite a wind for- 
mation , the other u the progressive dune-Iormation and dunc- 
shiftiug on flat bandy coabls Closer investigations (in this con- 
nection) of the conditions under which dunes are generally 
formed, examinations of their form, blope, and strike, and 
farther, some materials furniBhed in the narratives of travel of 
Rohlfs and Dr. Tictze, have enabled the author to form a new 
theory as to the origin of sandy wastes, but cbpecialLy to show 
that, as a mle, they are simply dune- formations on the Bhores af 
the former inland lake which has disappeared through evapo- 
ration. Some examplcB of sand scratches, sand cuttings, and 
the devastations wrought by humeanes, Ulustrale the further 
mechanical action of the winds on die dry land 

Passing to the mechanical action of winds on water, we have, 
above aU, to consider diift-currenta (wind-dnfb) and the motion 
of wud-wavei. But while the former manifcbt ihcmsclvea as 


poweiful factors of Lianbport, die wind- waves are beBides charac- 
tensed hy a not unimportant effect m the direction of depth, but 
more especully by their now land-forming, now land-shattenng 
surge In this way the waters appear also as the moBC 
powerful medium ihiough which the action of the winds is 
exerted on the solid land In fact it ib the capricious wind- wave 
that destroys and camcb awny whole stretches of coast in order to 
raibc bumcwheie else and lav dry whole areas out of the oceaiic 
depths (sand bars, sandbanks, fiat coabtb, delta formations, ilc ). 
It Ul the wind-wave that ever renders active Che [irinciple of 
constant transrorination in opposition to that of stability, and Meeks 
to alter the contours of the tlry land Not witiiout reason, then, 
doci III Reel us remark — “It is by the movement of ihe atmo 
sphere that we have to explain the form of continents ” {C^est 
par It \ mouviifuiits dt rtU/nJsphere^ qu'ii Jaut explxqna- la Joj tnt 
dts lontinents ) 

I'kiid Pi\)t — The winds, finally, produce, m an indirect way, 
many geological phenomena According as they uiHucnce and 
determine the air-pressure, they cause now a perceptible swelling 
out, nowasinkmgof some large water surface, as has been observed 
on the oceans as well as on the N urtli AmeriLan and the S wiss Lakes 
Through thii inlluence of air-pressure the winds further appear 
to a fleet volcanoes now favouiably, now preventively — since 
also the hiva masses in the crater (according to 1 ’ Scroiie’s 
representation) must be sensitive to atmospheric pressure , 111 
high pressure finding a greater resistance, and in low piessure 
rising and breaking out more easily Tlir firadamp explosion 1 
also appear to lie lavoured liy barometric deprtlftlon. Similarly 
a cciLain connection can be demonstrated between the air- 
pressure and earthquakes 

.SlilL more evidently arc winds seen to exert an influence on 
earthquakes and vulcanic pheivqmena, when regaulcd ns r, un- 
winds With n large access of itmoNplieric water are connected 
both sulitei rancan iIl luges and ovcrtuinings mill an almndaiit 
furilialion of steam m the licart of volcanoc'* , thc^c circuiii- 
stanccs imnitdi Uely give use lo earth-tremblings, or violent 
volcanic outbursts and exhalations ol steam 

ir Ihe hypothesis of T K Mayer, that the trade- ivi mis are the 
principal cause of terrestrial magnetism, be conecL, we must abo, 
finally, ascribe lo the winds an import ant part m the production 
of clecliicity Lyon, Duveyner, and Ruhlls liavc obsei ved that 
the dry desert wind 15 uncoimnonly iich m electricity 

The author, indeed, hax, m lhc couise of his reaeaiches, given 
attention especnlly to the action ol the winds in the most recent 
geological penod , and must 111 the meantime leave lo spetiahst^ 
llie more definite answering of the question how far 1 he traces 
of acliuii uf winds also in the older ptiiods of the earth's histoiy 
can be followed It Lcrtain, liuwtver, that since in historical 
geulogy we have to do wiili a land flnra and fmii.i, ami wnh the 
(wrongly) so called ocean jireeijntate, and so with the building 
up of sedimentaiy layeis, we have so many undijubLcd proofs of 
the existence of ram .md rivers, and accordingly of that uf winds. 
ICveii when the eailh was still a bill ol glowing ga 9 --and enn- 
supieidly a sort of sun tullie moon's iiilianitants, we can conceive 
the wind already acting as a geological agent — with the proviso, 
indtcd, lliat the theory (of l aye and Keye) which icgards the 
sun-spots as cyclone-like phenomena, 01 Secchi’s view that the 
ttni|>crBlurc of the sun at the sun's ei|uaLc]r is liighei Lliaii liLyuiiil 
lhc doih degree of UiiLitJe, be verified 


UNDERGROUND 1 EM PER. I PURE ' 

A KEMARKABkI'i senes uf obsLivations have recently been 
taken m a boring at bpereiibetg, near Berlin. The bore 
was carried to the depth of 4,052 Khcnish (or 4, 172 P^iiglisli) 
feel, and was entirely 111 rock suit with the exception of the first 
283 feet, which were in gypsum with sonic anhydrite liic 
observations were taken under the direction uf Herr Eduard 
Dunker, of Hallc-an-der-Saalc, and are described by him in a 
paper occupying thirty- two closely printed quarto pages (206- 
238) of the Ztitschrift fur Reni-lIuUcn'Und-SaUncU’Wtstn 
(xx Bond, 2 und 3 Lieferung, Berlin, 1873) 

■ Nioth kepiirtor the Bnu'ih AssociiUon rnmaiitlee, coasJitJDg t>f Praf 
!■ verelt. Sir W IhonisDn, KR.S, Piof J Clerk Maxwell, I' R S , (j J 
Symoni. F M S , I'lql U'lm'ixy, F U S , Prnf A Guikic, F R 8 , Jarnrs 
Oloishcr, 1' k S , (icurec Maw, F Ct h , W Pen^jclly, 1* R 8 , Prof II nil, 
!■' R 8 , Prof Anilcd, F II 8 , Prof Prcstwich, J? K 8 , Dr C le Np'ke 
koiter, I'roJ A. S Herschel, G A CLljour, F(',8,andA B Wynne, 
appointed for the piirpone uf invesii|ratin|{ ihe Rala uf Incrwisc of Uoder- 
groiiid Teinpermurs downwards in vaneui Localiliei oT Dry Land, and 
under Water Drawn up by Prof Everett, 8ecreiDiy 
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The initrument emplorcd for meuurin^ the temperatures was 
the earth- thermometer of Magnus, which gives its imlicaiions by 
the overflowing of mercury, which takes place when the instni- 
uient 19 expoatd to a higher temperature than that at which it 
was set Til take the reading, it is immersed in water a little 
collier than the lemperaLure to be measured , the temperature of 
this water is noted by means of a normal thermometer, rind at the 
same time the number of degrees that are empty m the earth* 
tbermomctei Is noted From these data the maximum tempe- 
ratine to which iSk initrument has been exposed can be deduced, 
subject to a correclmn for pressure, which is not very large, 
because the same pressure acts upon the interior as upon the 
ex tenor of the thermometer 

In the following (as in the original paper) temperatures 

are exprefased in the Kiaumur scale, and depths In Rhemiih feet, 
the klienish foot being i 029722 English foot 

Observations were first taken at intervals not exceeding loo feet, 
/rom the depth of 100 ftet to that of 4042 feet, the temperature 
observed at the former depth being no, and at the latter j8 5 , 
but all thpse observations, tliough forming in tliemsclves a sinootli 
erics, were afterwards rejLLtcd, on the ground that they were 
vitULtcil by cliculation of water and coiiscijuent convection of 
llCttt. 

It his often been supposed that though thiH source of error 
may affcLt the middle and upper jiarl'i of a liore, it cannot affect 
the bottom , but the Speienherg obseivatioiis seem to j-rove that 
no such Lxemptimn exists ^Vhen the hnrehad attained a depth of 
neaily 390 feet. With a diameter of 12 inches z lines at the 
bottom, an advance buie of only 6 inches’ diameter was tlnveii 
17] feet fuithcr A thermometer was then iowciLd half-way 
dun 11 Ihi'^ itlvance bore, and a jdug was driven into the mouth 
of this adv nice bore so as to isolate the water cuiitaiiied m it 
from the icst of llie watui ahoi^ After twenty-eight hours the 
plug wa'^ drawn and the ihermpmeter showed a temperature nl 
36 6 On the following day the tcmiier.ilure was observed at 
the same depth without a plug, and found to he 33 6 Another 
ob crvation with I lit plug was then taken, the thermometer (a 
fitsh instrument) being left twenty-four hourii in its position It 
regisltrcd jG j, and again, without plugging, it gave on ihe same 
d^y 33 9 f^hus appears that the effect of convection was to 
reiulir the tcmpcraUire In the advance bore 3“ R too low 

Appar.ilus was then employed for Usolaling any portion of a 
hole by means of two plugs at a auitublc dui lance apart with the 
ihcrmomctc.! between liiem This opeiatinn w^os found much 
more dilfiLull than that above debciibed, but in several instances 
it gave rtsulls which were deemed quite satisfactory, while in 
iilhcr in.tancc^ the apparatmi bioke, or the plugging was found 
impel feel Ihe dceiiest of tlie succLiiful oli'-ervalions by this 
method was at 2,100 leet, and the hhailowcst wa3 at 700 feet 
The fiiiit 444 Icet ol the bore was lined with iron tulics, between 
which the nairr had the opportunity of ciicul.iling even when 
Uic iniurmost Lube waii plugged, hence the observations taken in 
this part wt*re rejected 

All the bUCLcssfiil observations arc given in the third column 
ol the following table, subject to a correction foi pressure , and, 
for the sake of showing the error due In convection in the ordi- 
nary mode of observing, the tempcratuics observed at ihc ^amc 
donths when no plugs were used, ate given in the second 
column . — 


Depth 111 
fret 

1 cinperaturp Ri^aiimur 

DiHcrenLc 

Wiili.iiil 

phiBKinK 

Willi 

rluining 

700 

16 u8 

17 06 

oyS 

90U 

17 18 

18 s 

I 

1,100 

19 08 

20 8 

0 72 

1,300 

2038 

21 I 

0 72 

1,500 

22 u8 

22 S 

0 72 

1,700 

22 9 

24 I 

I 2 

1,900 

248 

258 

1 0 

2, 100 

26 a 

27 1 

03 

3.J9O 

34 I 

3 b IS 

2 05 


These tgnjperaturea arc not corrected for prci>5ure, but they 
jye corrected for rue of zero in the normal thermometer , and 
thu last circumstance explains the difTcrence of o 4 between the 


temperature 36 15 here given and 36*55, which is the mean of 
the above mentioned observations at the depth of 3,390 feet 
Another proof of the injurious cfTecl of convection wai ob- 
lamed by comparing the observed temperatures (with out plugging) 
in the first 400 feet of the great bore, designated Bore I , with 
the temperatures observed at the same depths during the sinking 
uf another bore, designated Borc II., near it, the observations 
m this litter being always taken at the bottom. The following 
were the results — 


1 

1 Tcmperaliires 


Dppih 1 

Ti-Lt 1 

1 



Horr 1 1 


burc II 


100 

11 0 


90 

200 

11 6 


10 4 

■^oo 

12 3 


ii'5 

^00 

13 6 


12 5 


The temperature at the dcpLii of 100 feet in the great bore 
thus appears to have been raided about 2" R by convection, 

The following is a table of the successful observations, cor- 
rected for pressure — 


Depili m JMiciikhh 


1 Liiippi itvire 

ftcr 


Ri duinur 

700 


17 ^75 

(J'TO 


iS 780 

1,100 


21 147 

I, ^oo 


21 510 

1 , 5 ^ 


23 277 

1,700 


24 741 

1,900 


2(> 504 

2, 100 

1 

28 GGd 

3. 390 


J7 338 


Assuming, with Herr Dunker, the mean temperature of the 
surface to be 7 iS, which is the mean annual temperature of the 
air at licrlin, we have the following increments of temperature 
with depth — 


Driith'i m Rhcninli 

1 InricmenL 

Incicinciu of 

Ini rra.se 

Ire ease per 

If lI 

, uf ilcptli 

iPinpLi itiire 

per iw> Trcl 
dc^ Ki^ui 

1 mu IllL 
dr,4 l'*hr 

0 to 700 

7OJ 

10 095 

I 442 

i 3 24 

700 to 900 

' 200 

I S ')5 


, I Gy 

900 to I, ltX 5 

200 

2 j 07 

1 1S4 

1 2 0(1 

1, 100 to 1,300 

1 200 

0 3 <>i 

182 

i 41 

l,JOO to I, SOO 

ZOO , 

1 I 7^7 

8S4 

( I 99 

1,500 to 1,700 

' 2(M) j 

I 4(14 

732 

1 I 05 

1,700 to i,yoo 

1 200 1 

I 7‘>3 

882 

j I yS 

1,900 to 2, lOO 

1 .••00 

2 164 

I ‘oSj 

1 2 43 

to 3,390 

*,290 

8 570 ( 

'D()2. 

I 49 

0 io 3,390 1 

3 iJ 90 , 

30 05 3 

8S7 

2 00 


The mean rate of increase found by Lomjiaruig the tempera- 
turLs at the suifacc and 3,390 feet is exactly r Fahr, for 50 
Rhenish or 5 1 5 English feel 

The numbers in the la^t two columns exhibit upon the whole 
a dimmuiion with increase of depth , in other words, the tempe- 
rature increases less rapidly as we go deeper ilown As regards 
the hist 700 feet, which exhibit a decidedly more lapid rate than 
ihe rest, it must be remembered that nearly half of this distance 
was in a different material from the rest of i.he bore, being in 
^psum with some anhydrite, while all tlie rest was m rock salt. 
Prof Htrschcl has found, m recent exneriments not vet pub- 
lished, that the couductiWly of rock salt is exceedingly high , 
and theory shows that the rates of increue, in superimposed 
strata, should be mvencly as Lheir conductivitiLS We may, 
there^re, fairly attribute the rapid increase in the fi/st 700 feet 
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to the relAdvely mull conductivity of the portion (2S3 ie^) 
which is not rock ■*!*■- ^The slow rate of increue observed in 
the long interval between the depths of 2,100 and 3,390 feet li 
not 80 easily accounted for ; we can only con|ecture that this 
and the other inequalities which the above table presents, for 
depths exceeding 700 feet, are due to fissures or other inequalities 
in the rock which have not been put in evidence 

With the view of summing up his results in small compass, 
Herr Dunker has assumed the empirical formula — 

/ = 7'i 8 + flji + 

/ denoting the temperature (Reaumur) at the depth a- (Rhenish 
feet) j and has computed the most probable values of a and by 
the method of least squares. He finds 

a — 0129S57 b — — 000000125791, 

the negative sign of b indicating that the mcreaie of temperature 
becomes slower as the depth increases 

A paper by Prof. Mohr, ofllonn, as represented by an abstract 
published in Natuhe (vol xii p 545), has attracted aUcntion 
Irom the boldness of its reasoning m reference to the Sperenberg 
observations Prof Mohr, however, does not quote the obser- 
valiom themselves, but only the tcmperaturei calculated by the 
above formula, which he designates, in his onginal paper {NeurJ 
yahrbuck fur A/iurralogu^ &c., 1875, lleft4), the results deduced 
from the observations by the meiltod of least squares ” In the 
ab&lract in NatuEE they are simply termed “ the results of the 
thermomelnc Investigation of the Sperenberg boiing,” a desig- 
nation which IS still more misleading. 

Attenticin is called to the circumstance that the succe*i^ivc 
increments of temperature for successive equal increments of 
depth, form an exact arithmetical progression, as if this vicre 
a remarkable fact of observation, whereas it is merely the result 
of the pm titular mode of reduction which was adopted, being a 
mathematical consequence of the assumed formula ^ = 7 18 + 
ax + bx^ The method of least squares is not responsible for 
this fonnuli, but merely serves, alter this formula has been 
assumed for convenience, to give the best values of a and^. 

Herr Dunker, in Ins own paper, lays no stress upon the for- 
mula, and gives a caution against extending it to depths much 
greater than thobe to which ihg {observations extend Writing 
to Prof Lverett under date April, 1876, he requests that in the 
summary of his reiiulls to be given 111 the present Report, the 
formula should cither be suppressed or accompanied by the state- 
ment that ill author reserves a different deduction, 

The following are the differences between the temperatures 
computed by the formula and the observed temperatures — 



Dillcreiice (computed 

Dcpih. 

7 tiiHus obiervcd) 

700 

- I 621 

900 

- 0 031 

1,100 

— I 201 , 

1.300 

-1- 0427 

1,500 

+ 0553 

i,7ca 

+ 0 h82 

1, 900 

-h 0 81 1 

2, 100 

-1- 0 23S 

j, 39 o 

0*482 


The neci ssity of adnpLing suinc uicana to prevent Ihe circula- 
tion of water In bores, has for some time been forcing itself upon 
the attention of your Commiitee. Many of the observations 
taken by their observers hive contained such palpable evidence 
of convection as to render them manifestly useless for the 
purpose intended , and in the light of the Sperenberg experi- 
ments it is dilhcult to place much reliance on any observations 
taken in deep bores without plugging The selection of a suit- 
able form of plug IS now occupying the careful attention of your 
Committee 

Herr Dunkcr’s paper gives a very full account of the different 
kinds of plug employed at Sperenberg. 

For stopping the mouth of the advance-bore the plug had a 
tapering shape, and was of hard wood, strengthened by two iron 
nngl, one at each end, and covered with a layer of tow 5 lines 
thick, outside of which was thick and strong linen, nailed above 
and belo^ to the wood, through a leather strap It was lowered 
into Its place by means of the iron rods used for boring - and, 
when m position, was pressed home by a portion of the weight 


of the rods. The plug carried the thermometer suspended from 
it. Its extraction was commenced by means of a screw on the 
beam of the bonng machine, in order to avoid a sudden jerk, 
which might have broken the thermometer. The fo’^ce which was 
found necessary for thus starting the v^lug, as well as the imnres- 
aion observed upon it when withdrawn, showed that it had fitted 
tight To insure a good fit, the top of the advance-bore had 
been brought to a suitable shape, and its inequalities removed, 
by means of a revolving cutting-lool lleiT Dunker remarks 
that this plan is adapted to a soft material li]|)g rock-salt, but 
that in ordinary hara rock it would be lietter to make the bot- 
tom of the main bore flat, and to close the advance-bore by an 
clastic disc pressed over it Tlie method of observation by 
advance bores can only be ernploycfl during the sinking of the 
bore, a time when it is difficult to avoid error arising from the 
beat generated in boring. The expense of making an advance- 
bore at each depth at which aii observation is required is also an 
objection to its use 

Another kind of plug devised by Herr Dunker, and largely 
used in the observations, consisicd of a bag of very stout india- 
rubber (9 millimetres thick) filled witli water, and capable ot 
being pressed between two wooden discs, one above and the 
other below it, so as to make it bulge out in the middle and fit 
tightly against the sides of the bore. On the sugLi^eslinn of 
bore-inspector Zobcl, the prcssuie was applied and removed by 
means of screwing Two steel springs f^astened to the upper 
disc, and ajmeanng, in Herr Diinker's diagram, very like the 
two halves of a circular hoop distoiled into aiUftval by pressing 
against its walls, prevented the upper disc from turning, but 
oflereJ little resistance to ih rising or falling The lower disc, 
on the contrarv, was peimitted to turn both discs were carried 
by the iron boring-rods, Rotation of these in one direction 
screwed the discs nearei togethe^ and rotation in the other direc- 
tion brought them further apair The india-rubber bag could 
thus be made to swell out and plug the bore when it was at the 
dcbired depth, and could be reduced to its original size for rais- 
ing or lowering. In order to prevent the fjoring-rods from 
becoming unscrewed one from another, when rotated backwards, 
it was necessary to fasten them together by clampH, a rather 
tedious operation in working at great depths 

In taking observations at other points than the bottom, two of 
Ihese plugs were employed, one above and the other below the 
thermometer 

In some of the experiments, the apparatus was modified by 
using linen bags filled with wet clay, instead of indian-rubber 
bags filled with water , and, instead of screwing, direct pressure 
was employed, the lower disk being supported by rods extending 
to ibe bottom of the boic, whde the upper disk could be made to 
bear the whole or a portion of the weight of the rods above it 
Some successful observations were obtained with both kinds 01 
bag ; but the water-bags were preferred, os reluming more easily 
to Ihcir original size when the pressure was removed, and conie- 
quinlly being less liable to injury in extraction In some obser- 
vations since taken in another place (Sudenberg), Herr Dunker 
<>(ates (in the private letter above referred to) that indian-nibber 
bags, filled with water, and pressed, not by screwing, but by the 
weight of the rods, were employed with much satisfaction 

All the methods of plugging employed by Herr Dunker in- 
volved the use of the iron rods belonging to the boring apparatus, 
and therefore would be inapplicable (except at great expense) 
after the operation of boring is finished and the apparatus re- 
moved 

It seems desirable to contrive, if possible, some plug that can 
be let down and raised by a wire In the first report of your 
Committee, it was suggested that two bags of sand, one above 
and the other below the thermometer, should be used for thif 
purpose Bags of sand, however, would be liable to rub ofT 
pieces from the sides of the bore, and thus to become jammed m 
drawing up, Mr Lebour haf devised a plug which will be of imall 
diameter during the processes of lowering and raising, but can be 
rendered large and made to fit the bore, when at the proper 
depth, by letting down upon it a sliding weight suspended by a 
second wire. Sir W Thomson suggests that a senes of mdian- 
mbber disks, at a considerable distance apart, will probably be 
found cfTcctuaL 

Mr. Boot bos continued his observations in the bore which he 
IS making at Swinderby, near Scarle (Lincoln) It has now been 
earned to the depth of 2,000 feet, and is in earthy limestone or 
calcareous shale, of carboniferous age. Its diameter in the 
lower part u only 3} inches In April last the temperature, 
78“ F>, was observed at 1,950 feet ; and more recently 79° F, 
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wu obierred at a, 000 feet ; the water, in each case, having been 
undisturbed for a month Supposing these results not to be 
Tituled by convection, and aiiiuminK the mean temperature at 
the surface to be 50^, we hav^ an increase of 2g° in 2,000 feet, 
which IS at the rate of V' in Gg feet 

Mr Symons has taken a senes of observations at the depth of 
1,000 feet m the Kentish Town well, with the view of detcr- 
mitiing whether the temperature changes. The instrument em- 
ployed la a very large and delicate Phillips’ maximum thermo- 
meter. The fol]|Dwing is a list of the observations — 





‘ Depth 




Depth 



Dale 

of lowering 

1 indl- 
1 cated 

meter 

Date or 

iiidi- 

cdted 

1 einperalure 

1 4 hr 




1 Feel 





Feet 



>874 




' 

1 looo 

64 

SO 

M^iy 

8 

lOOj 

6b 

82 

II 

May 

S 

1000 

f *3 

So 

July 

2 

1009 

(w" ) 

M 

J"iy 

2 

1000 

6j 

20 

July 

2S 

ICX)5 

<'*7 

40 

II 

July 

2S 

1000 


fO 

Sept 

S 

1004 

07 

SI 


Seijt 

s 

lOOO 

65 

80 

Sept 

29 

1004 

67 

41 

1 P 

Srpr 

29 

ic»oo 

^>5 

8[ 

Oct 
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67 

bS 

II 

Oct. 

30 

' ICK.XD 


40 

Dec, 

3 

1006 

67 

52 

• I 

Dec 

3 

1000 


Ko 

Jan. 

7 

UX )9 

67 

hi 

1S7S 
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7 

ICX)0 

('>3 

7 S 

(eb. 

I 

1 006 

t >7 

5 h 

1 1 

I'lb 

I 

*1000 

63 

90 

March 

3 

1005 

b 7 

58 

IP 

March 3 

1000 

1 63 

90 

May 

3 

loob 


fl2 

II 

Miy 

3 

1000 

Oi 

9 S 

June 

I 
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67 

49 

1 1 
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1 
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00 

July 

7 

i(X)5 

67 

S 3 

II 

July 

7 

1000 

1 

63 

87 
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J 

i(XJ4 

fi 7 

5S 

II 
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3 

1000 

1 

87 
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10 

inot 

h 7 

SS 

P 1 

Sfpt 

10 
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64 

00 

! f)ct 

2 

1003 

67 

58 

P P 
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2 

looo 


(JO 
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19 
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67 

62 

1 1 

Oct 

19 

ICKX) 

1 

So 

Nov 

1 

looc 


62 

1 1 

Nov 


1000 


70 

, Dec 

1 

Wire broke 


The'‘(lcpLli indicated” is shown by a measuring wheel or 
pulley, over which ihc wire runs by which the Lhcrmnmcter is 
raised and lowered, as desenbed, with a diagram, in the 
Report for iSfig The above table shows that there is 
always some slreLclnng, real or apparent, in the interval l>e- 
tween lowering ihc thermometer and rai'sing it again Recent 
obscrvatiiins by means of a fixed mark on the wiie, have shown 
that tlic change is not, in Llic mam, a permanent elongation, but 
an alicrnation of length. It is probably due in part to the 
greater leusion which the wire is under in raising than in lower- 
ing, a eircumalancr which will cause a temporary difference of 
length vaiiable wnli the rapidity of winding up , also in part to 
the circumatajice lliat the wire is warmer when it ha^ just left the 
water than when it is about to be let down Some portion of 
the irregularity observed maybe due to variations of temperature 
in that pail of the well (210 feet) which contains air. The ob- 
Bervatlon<i taken a whole, show that any vanationb of tempe- 
rature winch occur In this well at the depth of 1,000 feet, are so 
small as to be cumjjarable with the almost inevitible errors of 
observaiioii The observations will be contmued at intervals of 
hix months, with additiouil precautions, and with an excessively 
slow (specially conslructed) non- registering thermometer, in 
addition to I he maximum thermometer hitherto employed 

1 hrough the kiiidnebS of llie eminent geologist, M, Delesbc, 
of the iLcole Normale at Pans, observations have been obtained 
from the coal-mines of Anzin, in the north of France They 
were taken under the dircLtiun of M Marsilly, chief engineer of 
these mines Maxinuim thermometer^ of the protected Negretti 
pattern, were inserted m holei bored horizontally to the depth 
of 6 or 7 of a metro in the sides of shafts which were in process 
of sinking, and in which there was but licLle circulation of air 
A quarter of an hour was allowed to elapse m each case, after 
the boring of ihe hole, before the theimoineter wa^ iruerted, and 
the hole plugged. Four different shafrs were tried. Those 
dcsigiialeil as Nuh T , II , 111 ., were in the mine Chabaud La 
Tour , and No IV was in the mine Renard, 

In Shalt I ubservaiioni were taken at eight different depths, 
cominencing with the temperature 56^° 1 * at the depth of 3S 5 
metres, and ending with 67!'^ F at 200 5 metres 

In Shaft If there were observations at four depths, com- 
mencing with 55'' at 87 3 m., and ending with 63^* at 185 m. 


In Shaft III there were observations at three depths, com- 
mencing with 56° at S7 8 m., and ending with 62^° at 14.1 m. 

These three shafts, all belonging to the same mine, were very 
wet, and the temperature of the air in them was 11" or 12' C. 
(52“ or 54“ F.) 

In Shaft IV , which was very dry and had an air Lemperature of 
about 15'' C (59'' F.), observations were taken at 6 depths, com- 
mencing with 70]^“ F at 21 2m , and ending with 84" K at 
134 8 m. 

'I he mean rates of increase deduced from these observations 
are — 


In Shaft 

T , I"' F 

in 14 4 m , or in 

47 2 feet. 

II 

n. 

II S m , „ 

37 7 .. 

IP 

HI. „ 

8 f»S m , „ 

284 ,, 
28 1 „ 

1 1 

IV, „ 

S 57 m , ,, 


The observer mentions that in Shifi IT there was at the depth 
of 90 m. a seam of coal m which heat wob gcnciated by oxyda- 
tiun ; but no such remark is made with respect 10 any of llie 
other shafts, although it is obvious that some disLurlung cause 
has rendered the temperatures in Shaft IV abiiornially high 
Possibly the heat gentrateil 111 boring the holes for the thermo- 
meters in thi:i blufi (which was dry) has vitiated the obseivations, 
the inslrumcnls employed being maximum thermometers Two 
of the slow non-iegi^teriiig thermometers mentioned in last 
year's Report have been sent to M Dilcssc, to be used fur 
venficalion 

The blow-action thcrmomeleis are constructed on the following 
plan — Ihc bulb is cylmdiicaL .iiid very strong, ami ib sur- 
rounded by steanne or tallow, which filK up the :3[)ace between 
it and A strong glass shield in which tlic thcnnumclcr is in- 
closed, The shield is not hermetically scaled (not being in- 
tended for protection against pressure), bur is slopped at the 
bottom with a cork, so that the thermometer can be taken out 
and put in .ignin if ilr-sired Stcariiic and tallow wcie selected, 
after trials ut several substances, inclurling parafhii-wax, becs’- 
wax, glue, plaster of Pans, poundeil glass, and cotton wool. 
The tlicrnioiiieiers are inclosed in copjicr cabtx lined with mdia- 
nihbcr When pl.iccd, without these cases, in water differing 
lo'^ from their o yn temperature, they take nearly half a minute 
to alter by une-leiUh of a degree 

In concluding this Ki-port, your ('ommittte desire to express 
their regret at llie losses which they have sustained by the deaths 
of I’rof Phdlips, Sir Charles Lyell, and Col Strange, of whose 
valuable services they have been depnved withiu the last ihrre 
yeara. 

0(/N ASTRONOMICAL COLUMN 
Thf Koiaiion or Saiurn on jus A ms — O n Ueceml^er 7 
ITof Hall, of the Naval Observatory at Wa.shington, observed a 
very white spot 011 the disc of Saturn, jubt below the ring At 
Oh iKm , Washington mean time, the spot was ccntial, and it 
was watcheil from 22h 40m sidereal lime, to oh 10m , as it 
moved acrobb the diac It was simU, very well Llefincd, and 
from 2' to 3'' in diameter A rough ephemena of us motion 
wab sent to various observers in the U S , and the observations 
which luTvc been received aie belovi The second crjlumn 
gives the time when the spot was central 
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The column o — c gives the residuals when a rotation-tune of 
loh 15m IS assumed. At Albany, on December 10, the spot 
was seen, but not until after passing the centre. 

[It will be remarked that tlie time of rotation, su[iported by 
the above observations of a very definite spot, lb in close agree- 
ment with the result obtained by Sir W. Herschel from noting 
the successive appearances of a belt during the winter uf 1 793-94, 
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viz. loh. I6111. 0’4B. Doubt Has been occaiflonAlly expiei«ed 
with regud to Sir W , Itenchcl’B rotation-period froiri the uncer- 
tainty attaching to Guch obcerva^ionii, and the interesting confir> 
mation of it just amvcd at by the American observers will 
therefore be the more welcome. The llerBchclian rotation for the 
planet globe of Saturn has been sometimes confounded with a ro- 
tation not depending upon observations, but calculated on Kepler’s 
law for a satellite at on apparei>t mean distance equal to the 
scmi'diameler of the middle of the ring , thus, Baily, in his 
“ Astro nom leal lablcs and hormula: which were widely 

quoted /or many years — lias 1 oh. 2901. 17s for time of rotation 
both of the globe and the nng 1 

The Nedula in hie Pi eiades —Mr, Maxwell Half, of 
J amaica, communicates some observations of this nebula made on 
October 20, 1876, with a 4 inch Cooke equatorial, and power 
55. '*The nebula was ’bright,' according to Sir John 
Herschel's ki ale, and extended in a parabolical form at least 40^ 
from Merojic, wlucli was at the focus, whde the axis of the figuie 
wu nearly S. of that star " 

'1 he difficiilty of seeing with very large inslrumenta a very faint 
nebulosity in close proximity to a bright slai is strikingly illus- 
truled by a remark made by Mr Drcycr, ubseiving with Loid 
Kosse , he states — "The Mcrupe-nebula is never perceived with 
I^rd ItoESe’a telescopes ” So abo D' Arrest sought for it m vain 
with the Copenhagen lefracLor, ‘-ubscqueuLly refeinng it to the 
class of which wc are writing, which may be invisible in a gnat 
telescope but seen without diflicuity m the hndcr Vols Win 
and liN ol AstroHOiHiuhi Nachi ithttn maybe consulted lor the 
earlier discussions os to the variability 01 this object. 

\akiaiii I Stahs — I’rof, "scliunfeld h,-i.s published in Vur- 
tdjahrsschnjt det' adtonomtsJim Gt^tllst/tu/^^ xi Jahrgang, 
Heft 4, an c]diemcns of the maxima and minima of must of the 
variable sl.ir'i for 1877, including Algol, A Taun, S C Alien, 

B Libra., .ind U Cuiunc llorealis, wliieli have sliorL periods 
The max. of x dated I'ebruary 6, and the min cm 

September 15 , Miia Ccti, min on July 2j, niax. on Novem- 
ber 10 

Schmidt’s star in Cygnus was r^d on January 7, aud about 
equal in bnghtness to the star + 41*^ No 4243 m the " Durcli- 
musterung," but the difference of only o '5m. between the catalogue 
brightness of Lius star and (hat of 4- 42^ No 4204, certainly did 
nut represent their relative intensity of light on this evenmg 
The variable might be esumated at 7 2m by releience to the 
Latter star. 

MfThoks t)F Januauy 7 — In the early part of this night a 
aumber of meteors were remarked near London, with unusually 
ilow motion, particularly in the cases of several which equalled 
Tupiter in brightness One at loh. 32m Cr.M.T starting from 
leor A and ft Ur^a; Mojoris, appeared to receive a sudden check, 
ind was stationary for Iwn seconds 3“ below a Canum Vcnati- 
:onim, where it was nearly ex Imgui shed, but a faint portion left 
1 tram for several degrees further. It was not easy to judge of 
.he radiant point owing to continuAl interruption from passing 
:louds, but it would probably be somewhere about the stars in 
Ursa Major above-named Much lighltung on this evening. 
The zodiacal light well seen os for as the principal stars of 
Ancs 

The Mlluouhnb OhsfrvaTory — The Eleventh Report of 
:ha Board of Visitors of the Melbourne Observatory, with Mi. 
Ellery’s Annual Kcpoit for the year ended 1876, June 20, has 
been received. In addition to the large reflectors, the Observa- 
.017 now possesses an 8-inch equatorial, both Instruments in ex- 
:ellent workuig order. 'With respect to the former, Mr. 
Ellery remarks that, although at present the mirrors retam their 
bigh reflecting polish exceedingly well, it is not to be overlooked 
Jut the time must arrive when they wdl lequire to be rc- 


polished, and in anticipation of tliU eventuality, which may 
occur sooner than is now looked for, he intends to devote lime 
during the ensuing year to practice in grinding and polishmg 
large surfaces Out of about 150 nights Uu>ing the year to 
which the report apphc£>, which were more or less fit for observ- 
ing with the reflector, forty were solely occupied wiih visitors. 
The astronomical work accomplished includes the examination, 
mcakurement, and sketching of seventy of the nehuire and 
clusters of Sir John Herkchcrii southern work, of which the 
gi eater number have been drawn and described in a manner 
i)iiil.ible foi publication Mr. Ellery adds.— “The result of 
these obscivalions indicates that several of the nclmlcp are con- 
bideiably changed, while olhcis appeal so completely aUeied ai 
lobe scarcely recognisable, save by their position with le'ipect 
to adjacent a turs The nebula abjut y Argui have been com- 
pared with a ibawmg made in Maich, 1875, but no decided 
changes were detected The weather wa^ so far unfavourable 
at Melbourne for ceitain classes of obscrvaLions that out of rtmcly 
conjunctions of Saturn’s satellites only ten could be observed 
No material change 111 the icguhir woiL of the Observatory is cun- 
templnled during the year following the conchisiun of tlic report, 
(Ibsen alums wuh the transit-circle would he continued assidu- 
oukly os in previous years, the (jovemment Ablroroiner regard- 
ing this .IS the fundainintal woik of the establlahment, which 
Jids already given it a reputation in the world, Ami he quotes ui 
jiroof of this the opinion expressed by Sir George Any, that 
(lie Meibom ne Gbscivitury had produced " the best catalogue of 
stars of the soulhein hemisphere ever published ” The revision 
of bir John Herschel’s figured nebiil.c will also be eonlinued, 
with occasional planetary work, as drawings of Mai s anti Jupiter, 
oliscrvations of conjunctions uf baluru’k satellites, Ac 

Ihe early publicAliun of results obtained willi the gicat re- 
flictoris strongly urged by Mr Mlery, and ail asttonoiiieis u ill 
coiiciii in his representations upon this iiruiil iJillieullies, no 
doubt, must exist ui giving such results to (lie .LsliuiioinicJl 
worlil in a iierfeclly s.Uisl.ictory manner, neveiLlieless, Mr 
Klleiy ihtiiks if a pl.in he proposes is approveil, LlicaC dilHculties 
may be surmounted, and all the conqileted work with the re- 
flector may be foithwith publishcil We can only expitss ihc 
hope that work of such great iiiLcrest, and which may so gieally 
add to the reputation of the Melbourne Observatory, will soon 
be in the hands of the public The impoUance of early puUU- 
cations of aatrunumical work 111 these days laii hardly be 
exaggerated 

METEOROLOGIC AL AO TES 

New Daii y Weai'iikr Map —We hail with the greatest 
satisfaction the appearance, on New Year’s I^ay, of the first 
number of a daily international weather map issued by the Aus- 
trian Meteorologjcai iDstitute. It embracLS nearly the whole ul 
Europe, and supplies a want not met by any existing weaiher- 
maps, in representing the weather of Central and pari of houihem 
Europe, with a satis factory fulne&s such as the meteorology of 
this important region demands in the development of this branch 
of the science In addition to the invaluable material this pub- 
lication will lay before us from day to day relating to thunder- 
storms, the summer rains, and the falls of hail and snow of Cen- 
tral Europe, it will also furnish data absolutely indispensable in 
invesUgaUng the causes which determine the course and the rate 
of progress of the storm'; of North-western Europe Indeed, 
in this respect, and consequently in the prognosis of British 
storms, the Austrian empire is, of all countries which he east- 
wards of Great Britain, second in importance only to Lapland 
and the north of Scandinavu. 

Low lEMThKAiUKEs — During recent weeks some remark- 
ably low temperatures have been rccortlcd in various countnes. 
During a heavy storm which occurred on December 17 over 
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all Canada and the north of the United States, and which 
wu attended with con^nderable dama^'e, the temperature fell at 
Ottawa to - 30° o What makei Lhu temperature nateworthy 
b that at the same time the wind contmuLd to blow with 
great violence, the low temperature being thus not LotiAncd to a 
few feet of the surface, but that of the aLtial current passing 
over Ottawa at the time On January 4 the temperature fell at 
Hemosand, in Sweden, and albu in Lapland to -3i"'2 An 
anticyclone of limited exlLnt, with the LharnctensliL calms 
and light winda, overspread this region at the lime, and it is to 
be noted that the space of exLCbsiTcly low tempeiaLure embraci.d 
an area virtually coincident wuh, and ec^ually as limited a«, that 
of the anticyclone. Still lower temperatures are rcpdrlcd from 
the interior of Russia The gives the following in- 

formation as to the unusually low temperatures which jirc 
vailed in Narthern Russia before Chiistmas The thermo- 
meter of the Physical Observatory at St Petersburg (111 town) 
showed on the 22nd, at 9 a.m , - 37 ' S Cels , and in the 
Botanical Garden (m the suburbs), between 7 and 9AM, 
the following temperatures were observed — — 3S’ i on the 
20th, - 39" 4 on the 21 St, and - 41" 9 on the 22nd ( 43" 4 

Fahr, ) On the last-named day the incrcuiy was frozen, 
and the readings were made from i spirit thermometer So 
low a temperature os on the 2znd was never obscived before at 
St Petersburg in December, dmingthe 123 ycais that regular 
meteorological observations have been made , and even during 
the coldest month, January, such low leinpcr.Uureis were observed 
before only four Limes, namely, - ^8"^ on January 2G, 1KO8 , 
— 41'' in 1760; - jH“ 7 m 1772 , and — 39 ’ o in 1S14. The 
region of low temperatures occupied a very large tract ot l.iiid, 
nnd the cold advanced from the nonh-eaat, as w is also the lasc 
during the unUbual cold of 1S68 On the J2nd there was ob- 
served in the muTuing, - 40" 4 at Vologda, - 40'’ 5 .it Kuo- 
pio, in Finland, - 39" 9 at Liclozerak, ^ 39 " in Moscow (- 40" 
in the highei paita of the town), &c Very low Icmiiciatures 
might have been predicted fur some days before, as aln ady 
on the 20lh the cold reached — 44" Cels (—47' h'lhr ) in 
Vologda, and the barometer continued to rise in the ivhole of 
Northern Europe, whilst a minimum of pressure traveised the 
middle parts of Europe and Southern Riibsia, with compara- 
tively high temperatuies and cyclonic winds, which m the north 
and on the shores of the llallic blew from the cast and the 
north 


Nor£:s 

A WEAL'UiV Copenhagen brewer, J C. J icobsen, ha«» given 
the sum of a million of crowns for the promotion of mathe- 
matics, natural science, the science of language, history, and 
philosophy 

As we intimated some tune since, the .Svtcdiah Univeisity of 
Upsala, founded September 21, 1477, will this year celebrate its 
400lh anniversary. Great preparationii are being made for the 
event. The University 19 not only the oldest but the nehesL in 
Scandmavia } besides many nch gifts from Gu&tavus Vas.i, it 
received, among other things, from Gustavus Adolphus, 360 
farms, which now yield an annual rent of 200, oco crowns. 'Ihc 
funds for maintenance and salaries amounted, in 1870, to 

7581587 crowns, and the yearly Government grant to 300,000 
crowns. The teaching staff consists of Uiirly-five professois, 
twenty- seven adjuncts, and fifty docents , the number of matri- 
culated students amounts to about 1,500, 

Thl Royal Cabinet of Natural History at .Stuttgart has just 
been enriched with an exceedingly rare and valuable paloionl"- 
logical specimen, which is probably without its like m the geo- 
logical museums of the world. It consuils of a group of twenty- 
four fossil lizaids from the landstojie strata of Sluben The 


inclosing stone has been with great care entirely rcmove<?, 
showing a strangely intertwined mass, po.ssihly as met by sudden 
death, but more jirobably a collection of dead bodies gathered 
together by the action of the waves They cover a space of 
about two !>r[uare yaids, and the individual specimens possess an 
average length of Lhiily-two inches. These fossdii can be classed 
with no existing species, but appear rather to possess a combina- 
liun of diverse clvirackriilics, which at a Ulcr stage of develop- 
ment IjLLainc distinctive features of tjuite different typcb Pro- 
minent among the peculiarities are the bones of the extremities, 
resembling those of cMsting lizards , the head, whicli can almost 
bt; colUd a bud's hLad, and the muiiivc hcily armour, consisting 
of sixty to seventy suctcsS'vc rings 

We notice with great pleasure that decided steps arc about 
to be taken to reform the curriculum in f xclcr Grammar School 
Tl lb intended, as soon as arrangemenis can be completed, that 
lliL younger boys shall be taught divinity, English, including 
history and gi ugrapliy, French, Latin, aruhinetic, and the other 
elements of in iLlitmaliLs, drawing, and some elementary natural 
science At a cciLun point in the school Greek will be added, 
111 acujrdanLL wiih the provisions of the Scheme and the rcsolu- 
iKMi o( the Govcrnois , 01 in lieu of llic study of Greek more time 
will be devoted to mathematics, English, modem languages, and 
natural scilmlc (icrman will be tauglit to any liuys buHicieiitly 
adv iiicLil 111 other subjects to make it desiiabU Thu?, it is 
ho[iul, boys will be adcqualely prepaicd for the Universities, for 
the Public Seiviie, lot prolc'-sumal or coiumercial life Ihe 
punciplo of lliis new scheme lii excellent, and should it be faith- 
fullj'^ canitil out, I'xelci Grammar School ought to become one 
of the most efiicicnt ind compleic scliooK in the country We 
ho[)e Ll at llie school will receive every encouragement in 
llii'i Uuddilc effort to provide a comp’ete course ol instrucUnn. 

Tjie V'llna Observatory is repoited to have been totally 
destroyed by a fire on December 28 Ihe \'tltn\ky Ve 4 nlk 
says lh.it ihe combined elTurta of the town ami railway hre 
brigades, of the lroo[i!i, and of the students of a college m ilie 
nciglibouihooud, did not succeed in overcoming the fire and 
rescuing the great refractor and pholo-heliugr.iph (inly hooka 
and mistrumenl<i of smaller value were saved 'Ihis is a great 
loss to science, as the Observatory had done, duiing the 
Uit few ye-drb, veiy valuable work, and suiiic of the beautiful 
photographs of the sun was exhibited at the South Kensmglon 
Loan Collection 

Mr F H Meilk, ihe eminent pahcontologist, and for several 
3'eara a member of the United States GtruIogie.il and Geographi- 
cal Survey of the Territories, under Prof h V Uayden, died 
at W.ishington, DC, December 21, .igcd hfty-nine years He 
had just completed ihe great work of liis lile, the Cietaceous and 
Tertiary Invertebrate Fossils of the Uppei Alusoun Country, m 
one large quarto volume. 

In iJie last Sciaion of ihe Ilerlin Aiithio^'^ologtsihe Ot ^dischaft^ 
Prof Virchow stated that the intrepid y u 11 ng traveller, Herr v. 
Hum von der Horck, is at present in 'he camps of the war- 
like Sioux Indiana, 1 u-^ily engaged in obtaming plxhlcr casts for 
er'iniolugical studieb, The printed record nf v d Horck's 
journey of last summer to the Polar SeJ, has just appeared m 
Germany, and containb much of value written in a very sprightly 
ilyle. During the first half of the journey zoological and gc'c- 
graphical ends were kept in view On the return tnp through 
Lapland to the Gulf of Bothnia, the expedition assumed an 
almost exclusively anthropological character. Enormous collec- 
tions of bones and more especially of skulls were made, and 
a large number 0/ masks were obtainc-d from the jj resent inhabi- 
tants of Lapland. So extensive and complete are these results, 
that Prof, Virchow regards them as more valuable for the study 
of Scandinavian craiiiology than the combined collections 
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Kuropean miueuma out&idc of the Scandinavian coUntHes them- 
a elves 't'he principal geographical result of the joiuney was the 
establiihment of the fact that a continuous water coimounlcalion 
eKisti between the Polar Sea and the Gulf of Bothnia, On tlie 
Bum nut of the wattrbhed between ihe'^c hodicb of water, the lake 
Wawolo Lainpi lies at a height iif Boo -900 feet above the level 
of the &ea, Iwo nvcrii Aow from Ihib, one to the north, empty- 
ing luto the Ivallo, and the other to the louth, emptying into 
the Kititui '<^'rcc[uent cascades and rapids render this water- 
way uselcbs for purposes of navigation. 

PkoF Palmij-RI — the Ttnuj correspondent at Rome tele- 
graphs on Januiry 7 — writing from the Observatory on Mount 
Vesuvius, says that fur Llic last two days the instruments have 
shown evident signs of .igitaLion The smoke from the moun- 
tain is issuing with greater foice and Increased volume In Lhc 
interior of the last moulli, opened on December iS, 1S65, the 
fire IS no longei visible, in consequeme of an immense amuiiiit 
of material having rallen into it, through the giving way of a 
portion of the crater of 1S72 An cati aonli nary ciuptive force 
will, therefore, be necessary either to make a way through the 
enormous accumulation of sand and scornu or to open some new 
mouth, whether on the summit or the aide of the volcano In 
the meantime, the cone i±i manifest, but it cannnot be stated 
when it will reach a point sufTicient to overcome the icsialance 

M, P'avk has been appointed president of the bureau des 
Longitudes lot 1877, and Dr Janssen vice-president. 

A SUESCRl I'l ION has been opened at Rouen hr the erection 
of a statue to M Pouchet, the naluraliat, who was the director of 
the Botanic Gardens of that city, and who died ten years ago 
M Pouchet, as a correspondent of the Academy of Sciences, pub- 
lished many papers in defence of spontaneous generation against 
M. VasLeur. JIis works are referred to by Haeckel and 
iiaslian. 

An Admiralty Committee of Inquiry has been appointed 
in connection with the outbieak of scurvy in the Arctic expe- 
lUtion 

At the meeting of the Geographical Society on Monday, Mr 
Robert Michdl read a paper on "The Russioji Expedition to 
the Alai and Pamir.” The expedition resulted in much interest- 
ing Information, which was meniiuned in detail, as to the physical 
featnres of the country The president, in winding up the dibcusaion, 
observed that the regions visited by ihe expcdiiiun and described 
in the paper were, perhaps, the least known In Central Asia I 
They contained vast and confused ranges of mopncaitts, some of 
the peaks of which were among the highest in the world. He 
trusted that when further cxpedilions of the kmd were organised, 
steps would be taken by our government to secure that at least 
two Englishmen of requisite snentihc attainment should be 
allowed to accompany them, 

A RECANT thorough survey of the Kosbek-glacier of the Cau- 
casus, has proved that since 1863 it has increased, te , its lower 
extremity has advanced down the valley, by 8a6 feet, 

ThL A/tduinisch-tctiiilogtiche Verein of Berlin decided, in the 
session of January 4, to call together during the present year an 
Ktiological congress. The following four subjects are announced 
as the principal topics for the coming conference - — 1. Methods 
of tetiological investigation 3 Causes of epidemic disease de- 
pendent upon mankind, j The natural condilions of epidemic 
diseases. 4, On the Contagmm viziuw. 

At the January session of the Vienna Zoolo^uth'hvtaHxsche 
GestUsekaft papers were read by Herr J Mann " On the Lepi- 
dopterous Fauna of the Dolomite Region," and by Prof. JeittelM 
*' On Trcisbena Polymorpho," 

Dk Brehh, the enterprising Sibciian explorer, is at present 


delivenng in the principal (icrman cities, a course of six lecture! 
on the results of his last tour through Noithekn Asia. 

Prof Klein, one of the most promising among the younger 
German mineralogists, has accepted a call to the professorship 
of crystallography at the University of Halle. 

Au'irRiA follows Germany and other countnes in accepting 
the invitation of the King of Belgium, and an Afrikamsche 
GestUscha/t has been organised at Vienna, 

Tilh German Imperial Sanitary Depajtinent commences, 
with the bcgiiming of ilie present yeai, the publication of a 
weekly periodical devoted lo sanitary blatistics and all subjects 
connected with the preservaLiou of Lhc public health Prompt 
uHicial reports of the murUhty in all cities numbering over 

150.000 mhahiLaiits, will form a leading feature. 

The Municipal Council of Vans, determined Lo spare no clTorLs 
in order to prevent fresh inundations, have voted Ihe funds for 
boring a new sewer, or rather a tunnel, which will be utilised 
for discharging a portion of the Seine, below Pans. 

The plan for the rebuilding of the ^cole de Medicine is now 
ready lo be presented to the Municipal Council of Fans. When 
all the works arc completed the lotal surface covered will be 

8.000 square yards , it does not now exceed J,ooo. The expense 
will be 4,300,000 francs 

An intercsling article, by Mr E A Barber, with some 
curious illuBtrations, on " The Rock Inscriptions of Lhc Ancient 
Pueblos of the Colorado, Utah, New Mexico, and Arizona," will 
be found in the Afiurunn Natuialist for December 

In an article m the Rih'ue itciruti/ii/ue of January 6, M. IT 
I^e Chalclicr shows that thurc ls no geological evidence fur the 
existence of a great inland sea in North Africa, though there 
was probably m the district of the Tunisian ChoLts, at one time, 
a small isolated salt lake All the phenomena of the region of 
the Chotts and of the Sahara may be explained by the action of 
cxisttiig forces, which might at some future lime cause a thin 
layer of salt water to reaccumulatc over a small extent of surface. 

Wnii reference Lo our note (Naiure, vol xv p 167) Jon 
Mr Allen’s work on the North American Bisoiis, which we 
stated was issued by the University Press, Cambridge, U S , 
we arc informed that this " University Press” has no relation 
with the University It is simply a name denoting its position 
near the University grounds to distinguish it from anothci large 
prill Ling establishment known as the " Riverside Press," also at 
Cambridge. The memoir noticed formed a pari of the " Memoirs” 
issued by the “ Museum of Comparative Idoology,” which have 
taken the place of the former " Illustrated Catalogues,” the title 
having been changed so a^ to enlarge the scope of thu 410. 
pabheaUons of the old numbers of the Catalogue collected mto 
volumes to form the hrLt volumes of the Memoirs 

On December ao, the Bremen Verein Jur die deutseht 
Nordpoljahrt, changed its name Lo that of Btemcr geogra^ 
phisihe Gesellschaft Uhe question of Polar exploration has 
assumed such dimensions that a private society cannot hope to 
accomplish much unaided in Lius direction. The society w ill 
henceforth devote its energies to the solution of geographical 
problems in other ports of the world Its occasional communi- 
cations are also to be replaced by a regular periodical appearing 
quarterly, under the ediLonal auperviaion of Df Moriz Lindeman. 

A special feature of the new society will consist in frequent 
courses of lectures from the most famous of recent explorers , 
Brehm, Guasfeldt, and Baron von SchleiniLz, are announced as 
hist on the list. 

Late letters from Sydney report the arrival of the Rev. G 
Brown, who has been spending the last year in Polynesia, poso. 
ing from one island to another m the mission bng John Wesley. 
Many Interesting discoveries were made in the islands of New 
Bntam and New Ireland The inhabitants of bo h islands are 




yan. iij 1877] 


NATURE 


247 


cannibob, but Indulge m the cudtom id order to dhow their com- 
plete muteiy over their cnemieJ), and not from a preference for 
huDiiiii detih Britain was coasted tnlircly and crossed 

several times The interior is hilly, the lufUcst point beinf; 

2,500 feet high. It is well pupulalccl, and the natives cxpresEcd 
the usual surprise at seeing white men for the firsL tune The 
Irihe at Ulanchi Bay informed the travellers of another tnlie at 
some distance from the coast, who were provided with caudal 
appendages of an exceedingly remarkable ch.'iracter, and pro- 
mued to obtain a specimen before the next visit of the bug 
At another place, the wealthier families among the natives were 
accustomed to confine their daughters for several years befoie 
the attainment of puberty in tabooed houses, not allowing them 
to put foot upon the ground during the whole period A 

superior tribe was encountered at bpacious Bay, with lighter 

complexions and slraighter hair than their neighbours Both 
sexes wore partial clolliing Large collectiona were brought 
back illustrating most firlly the geology, the fauna, and the 
rich tropical Hora of the islands. 

M Ct i-men I (lANNFAU, who hat recently been in London to 
•iliuly the Semitic monuments m the British Museum, writes to 
the 1 \mcs animadverting on the conipltlc want of system in their 
arrangement The Semitic rcinaius are scattered among other 
collections in suJi a w.iy as to make their examination a work 
of the grealchl diniciilty, whereas were they properly classified 
and arranged by tliemselves they would form a ScmiUc Room 
without a rival 

TlU' Geographical Society of SL I’clcrsburg has received .1 
telegram from Prjeval'iky announcing that lie has cro<ised the 
'J'luan Mun, and, on October 14, was fifty versts from Karashar 
The country he was then in is a dciacrt 

M Waddi NOTON, FreniJi Minister of Public Instruction, is 
busy fitting up a large ]jedAgogical museum, which will be 
Joe lied 111 the hotel of the Ministry, and be open to the insfpec- 
tum of any scicnlific men interested m the progress of pedagogy 

Tliu first portion of the German Jaht^sb^ruht nbtr die 
sihritU der Cblm^e^ for 1875, Lonlaming 480 pages, about one- 
thud uf the complete work, has just been issued General and 
ph)sical chemiiitry receives J50 pages, Lnurganic chemistry, 
So pages, while the remainder of the number is devoted to 
organic chemistry, which will also occupy the greater portion of 
the second number Prof ! Utica, of Marburg, assumes, with 
the volume for 1875, the chid cdi tonal supervision, and is 
assisted by the following able corps -'-K. BimbauD), C Bot- 
tmger, C. Hell, li KUngcr, A Lauberheimer, E Ludwig, A 
Micliacli'-, A. Naumann, F Nies, 11 bolkowski, Z H Skraup, 
and K Zoppriti Complete seta of jahtesberuht Sredifhcult 
to obtain now aa seven years’ numbers are out of print A perfect 
set from 1847 to the present date, wilh the two reglbtera, costs 
from 500 to 600 marks m Germany. The editor requesth from 
the authors of chemical articles separate copies of their com- 
munications in order to lighten the labour of clasaih cation and 
compilation 

We have received vol i of the I^oieedinqs of the Davenport 
(Iowa, U.S ) Academy of Natural Sciences. Tliib Academy 
had a very small beginning in 1867, but is now in a flourishiDg 
condition. Tlie volume contains the proccedingi from 1867 to 
1876, and includes some papers of reil value, especially on 
mound exploration, llie number of scieDtific Bodetici m the 
U S issuing pubhcitioDs containing papers of genuine sclentihc 
importance is now large, and constantly increaung. 

The ailificuil lighting ol rooms affects the human system, on 
the one hand, through the change produced in the composition 
of the aJr by gases of combustion, and on the other through rise 
of temperature These influences have lately been examined by 
M. Ensmonn {ZeUschnft /nr Biologv) In a part of the Ubo- 
Tutoiy 10 cubic metres’ capacity, inploicd by wooden and glais 


walls, vorioui materioli were burnt eight hours, viz , sLcarine 
candles (six Xt a dme), rape oil, petroleum, and ordinary gas, 
and the air was drawn off at different heights and analysed 
The resuhs do not pretend to absolute exactness, but a com- 
parison of them la intcrcaling The tables first show that under 
all circumbtances, and wiih all sorts of artihcil lighting, the air 
of an mcloned space contains more carbonic acid and organic 
carbon-con taming substances than In absence of such illumina- 
tion ; still, in these cxpcnincnts the carbonic acid was never 
greater than o 6 or o 7 per 1,000, while the proportion of other 
carbon compounds was very vana1)lc, bo that the amount of car- 
bonic acid gives no exact criterion for the vitiation of the air. 
The LO|| actually found in the air was only a very small fraction 
of that produced by the combustion , by far the greatest jmrt 
must have been earned away by the natural vcntilaliori Ih 
comparing the four materials, the proportion of CO, and other 
carbon compounds was reduced to a light strength of eix normal 
candles It appeared that the petroleum, with lamp of good 
construction, communicates to the atmosphere, not only less CO,, 
but (what is much more important) fewer products of imperfect 
combustion than the other ligUliiig materials , and, further, that 
iteanne candles, with the same ligliL-sIrengih, vitiate the air 
most As to temperature, that of the lower layers of air, up to 
a height of I ‘5 melrcs, rose very little dunng the eight hours, 
aboui 2° to 3" on an average, while the upper layers increased 
considerably in temperature, especially just under the ceiLmg ; 
this mercase, in the case of oidinary gas, rape oil, and petro- 
leum, WAS 105'’ to 10 S’, in that of candles only 4° If, 
however, we take into account the photumetne light-effect of 
the llamcs during tlie experiment, it is found that, with equal 
light slrciiglb, rape oil and gas raise the temperature consider- 
ably more than petroleum, and the action of the latter, indeed, 
came to about Uial of the candles 

Till' additions to the /oologicil (iardens during llie past week 
include an American Black Bear (f isus a/ihr fi./ii/i) from North 
America, presented by Mr W btead, a Common VaitiiJgc 
{Perdtx tinerm), European, prcbciiletl by Mr II Laver, a 
Razor bill (//An torda\ European, presented by Mr. W. 
Thompson, two Common Swms olot), a Cuinmuu 

Cross bill (/-or m cunnro^\tfit)^ huropean, purchased 

YvCIB'IIES and AC a demies 

Lainuon 

Zoological Society, January 2 — Prof Newton, F R S , 
vice-president, in the ch.xir — Prof Newton exhibited ard made 
remarkii on a specimen of a variety of the guillemot {A/m 
with yellow bill and legs, which hart been lately shot by Mr. 
J M Fike on the south coast ol England — Prof Garrod, 
F.U S , read a paper on ihu oileulogy ami visceral anatomy of 
the Rummantia, m which many facts concerning the anatomy of 
the Cervidce and the Caviconna were brought forward, especially 
with reference to the ^hape of the liver and the structure of the 
generative organs in these animali. Among the most important 
of these was the observation that the uterine muoms membrane 
of the musk-deer {MoscAu\ most kt/erus) presents no indication! of 
the prescnLc of cotyledons, the contrary l^lng the case in all other 
ruminants. Prof Gairod likewise made a suggestion as to a 
ptoposed method of expressing the relatkons of speciei by means 
of formulflc — A pajicr by Messrs. Sdater and Salvin was read 
containing the deacriptioiu of eight Dew species of South Amencan 
bihls, namely (I), Fuphonta Jinxht ^ (a), PkeiUicus enssedis z 
(3), Octkaca Ifueometota ; (4), Octkn-cu arenaeea , (5), Chioronerpes 
dig^rms j (6)j Ceieus suP/latmi : (7), Chnm(rpelia buckieyi , (8), 
6ViTjr aytkrogHotha , — Mr K Bawdier Sharpe read a paper on 
some new species of warblers from Madagascar, which hsa been 
recently adaed to the collection in the Bntish Museum, and were 
propos^ to be called Apah^ cervtfwoentns^ Bt^erca ftavtvaUrts, 
and fhvmaocertns brunneus^ the last-named being a new genas^ 
from Madagascar — A communication was read from Mr G 5 . 
Brady, contBlning notes on fresh- water miles which had been 
obthmed fiom lakes and ponds in England and Ireland. 

Royal Mlcroocopical Society, January 3 — Charlet Brooke, 
F.K.S., vice-president, m the dhair, — Dr. Wallich read a paper 
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OQ the development^ reproduction! and sorfaco markmgi of dia- 
toim, illuitrating the subject by drawings — An interestia|f 
was read by Mr. Stephenson descriptive of some very cunous 
difTraclion experiments, by Prof Abbe, from which it appears 
that the use of '* defraction gratings " m connection with stops 
of various kinds placed above the back combination of the 
objective were comjictcnt to produce precisely the same appear- 
ances as were observed in certain well-known test objects. — 
Some mercury globules mounted in baUamwere exhibited under 
the micro-polantcope, by Mr. Stephenson for Mr Slack, pro- 
ducing some very curious and mtercsting optical effects 

Manche-ster 

Literary and Philosophical Society, November 28, 1870 — 
Ldward Schunck, F R S , vice-president, in the chair. — The 
Radiometer Mr Harry (irimshaw, F.C.S., communicated the 
following summary of an estract from the "Panorama of Science 
and Art," published by Nuttall, Fisher, and Dixon, 1813, 
a vols ■ — “After alluding to Boerhaave's experiment on the 
inAuencc of the * burning glass' on the motion of the ‘compass,’ 
the extract goeii on to describe a radiometer constructed by 
Mitchell, winch scema to have been constructed ai follows — A 
Ihm plate of copper one inch square was attached to one end of a 
fine ' harpaiLhord ' wire ten inches long This was balanced on 
an agate suspension, and the little copper plate was counter- 
poised by a gram of shot at the other extremity of the wire As 
a result of experiments with the instrument, it was found that 
the influence of the rays of the sun focussed by a concave mirror 
two leet m diameter, caused a revolution of une-miUionllL of an 
inch in a second The instrument was protected by some sort 
of glass sliode The same motion was produced in a vacuum " 
— Note im a manganese ore from New South Wales, and on n 
specimen of nilive silver from New Zealand, by M M. Pattison 
Mini, I K S h 

December 12, 1S76 — K W. Binncy, F R.S., president, m 
the chair — The lowest amounts of atmospheric pressure during 
the last sixteen years as observed by Ihomas Mnckereth, 
F.R A.S , F.M fc — On a mineral water from Humphrey Head, 
near Grangeover- Sands, North Lancashire, by Joseph Barnes 
and Harry Grimshaw, F.C S — On ternary differential equations, 
by Sir J.imes Cockle, F K S , Corresponding Menibei of the 
Society 

December 26, 187G — E, W. llinney, F R S , president, m 
the chair. — Nonce of the “ Almanacke for XII Veie,'* printed 
by Wynkyn dc Wordc in 1508, by William L A Axon, 
M U S L — A notice of some organic j-emains fioiii the Manx 
schists, by L W Bmncy, I Kb, president — On changes in 
the rales of mortality from diffeient diseases during the twenty 
years 1854-73, by Joseph Baxciulell, 1' R A S 
Paris 

Academy of Sciences, December 27, 1876 — Vice-Admiral 
Pans in the chair. — The following papers were read > — On the 
analysis of pyrogenic gases, by M BerLlielot — On some deriva- 
tives of dialdol, by M Wuru — ^Note by M Chcvreul on his 
more recent works One la a jisumi of the history of matter 
from the atomists and Greek Academicians down to Lavoisier. 
Another relates to expenmenti meant to show the difference 01 
tibioluU black from neater lal Lilack — On the secular displace- 
ments of the orbit of the eighth satellite of Saturn (Japhel), by 
M Tisserand. — Researches on the velocity of the wind, made 
at the observatory of the Roman College, by P. Seccbi He 
gives a table of observations from 1862 to 187^1 ^tth Kobinson’s 
anemometer and a meteorograph. The general daily mean for 
the whole year is 1 97 5 km. It differs little from month to 
month, but the horary distnbution 11 very different in the 
summer and the wmter months The velocity is greatest lu 
March, least in September But P Secchi dues not take 
his figures as representing the absolute velocity of wind in 
the country, as the College is in a low part of the city ; obser- 
vations on Monte Cavo will be better. He adds tables of mean 
hourly velocity m the different months. — On the project of 
an irngauon canal from the Rhone, by M. de Lesseps. The 
rantil (schemed by M Dumont) i& estimated to cost 1 10 mdhon 
francs , the irrigable surface (in five departments) might produce 
annually 450,000 tuns of hay and support at least 100,000 addi- 
tional head of large cattle, The scheme would also permit of 
buhmersion of the vines It could be completed m four years. — 
M. Faye presented the Annnaue du Bureau dts LongUudis for 
1877, and noted improvemenib In it. — New meuurement of the 
meridian of Fnnce, by M. Pemer The o|perationa now ex- 
tendi in a continuoui system, from the frontier of the Pyrenees 


to the Department of Loiret , there are thiity-mne stations. — 
On the absorbent power of wood charcoal for sulphide of car- 
bon, and on the employment of sulphocarbonic charcoal 
for the destruction of phylloxera, by M. Laureau, M, 
Kvaasery announced that the vines of Hungary are greatly 
threatened by Phylloxera — Study on the reduction of a sys- 
tem of forces, of constant amount and direction, aciing on 
determinate poiuLs of a solid body, when tlii'i body changes its 
orientation in space, by M. Darboux. — New theorems m nigher 
arithmetic, by M Lucas. — Enumeration of vanous theorems on 
numbers, by M Proth. — Third note on the theory of the radio- 
meter, by Mr Crookes — Researches on the coeflicieiit ot capil- 
lary flow, by M. GuerouL This coefficient is found to l>e smaller, 
111 the same senes, the more of carbon the substances cuntain. 
The author proved this before for monoatomic alcohols and 
homologous derivatives of benzine , it is here extended to fatty 
acids and ethers from the same alcohol, and ethers formed by 
union of the same organic acid with different alcohols of the 
fatty senes 'I'he coefficient for ethers is much higher than that 
of the alcohols or acids producing them , the mtroduction of an 
organic radical into the molecule of an alcohol raises its fluidity 
considerably. The dc termination of this coeflitient establishes a 
sort of classificatiou among ibumerous bodies — Practical study on 
gluten and on its determination m the dry state, by M Lailler — 
Researches on the physiological properties and the mode of elimi- 
nation of bromhydne ether, by M Rabiileaii This ngeut has pro- 
perties intermediate between those of chloroform, bromoform, and 
ether — Formalion of the heart in the chicken, by M Darc^te — 
On a HaltrnopUra horenhs caught at Biarni /ml B74, by M , h ischer. 
This is the rarest of European species , only five examples have 
been known — On a new globular state of quart/ entirely crys- 
tallised In only one crystallographic direction, by M Michel 
Levy It is probable that the silica of this globular quartz was 
isolated in the paste before the end of the movement of effusion 
which produced the fliiidalily The example fuimshes a new 
combination of the colloid and crystalline stales of silica.- Note 
on organic powders of the air, by M Manti Davy The meteor- 
ological observatory of Muntsouns has been ctiargerL by the 
Municipal Council of Pans to make a regular study of the dust 
of the air, the ground, ami the water in various quarters of Pans, 
commencing with the new year. The author describes some 
preliminary observations relating to a recent epidemic — On a 
maximum of falling stars, already indicated, in the month of 
December, by M Chapelas. 
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PERM ENT A TION ' 

^ ^ II. 

Etudes sur la Bilre Par M. L Pasteur (Pans 
Gauthier-Villars ) 

W HAT IS fennentation ? Such is the important 
question of which we have now to seek the 
solution. It IS necessarily impossible within the scope 
of a bnef article to enter into an examination of the 
numerous theories propounded, yet a few words of ex- 
planation arc needed in order that we may the more 
clearly understand what it is that Pasteur has done, and 
what IS the real bearing of his answer to the question 
not only on fermentation, but on many a disease which 
flesh IS heir to. 

According to WiUis and Stahl, to whom we are in- 
debted for the flrst philosophical attempt at explanation, 
fermentation was due to a peculiar motion communicated 
from a decaying body to another substance, by which a 
similar degrading action was set up, so that complex mole- 
cules became less complex. This idea was subsequently 
taken up and developed by Cay-Lussac, Liebig, and others, 
who maintained that the decomposition of albuminous 
bodies produced the molecular distuibance by which sugar 
was broken up into alcohol and carbonic acid Thus the 
molecular disturbance produced by decay of nitrogenous 
matter in a flUing liquid gave rise to lacLic^and butyric 
acids and other pioducts. 

The contact theory of llerzeluis and Mitscherlich be- 
longed to a period in the history of chemistry when cata- 
lysis was constantly employed to explain the unknown, 
and need not here be further alluded to 

Cagniard de Latour, in 1837, first proved that yeast is 
composed of living cells , this was confirmed by the almost 
contemporaneous observations of Schwann and Kutzing, 
and subsequently by Turpin and others The subject, liuw- 
ever, remained in much obscurity until Pasteur commenced 
his investigations on the nature of ferments , these have 
been earned on for a period of twenty >cars, the results ob- 
tained being communicated to the French Academy in 
1862 and subsequent years and are now, in so far as they 
concern the brewer, summed up in the important work 
before us The theory of molecular disturbance produced 
by putrefaction, so energetically maintained by Liebig, 
may be considered vanquished on all points M Pas- 
teur, from his researches, has proved incontestably the 
two following propositions — 

I Every diseased alienation in Uie quality of beer coin- 
cides With the developmtnt of niicrcuopic organisms 
fjreii^n to the nature oj beer^ properly so called 

2. The abwnce of alteration of beer wort ani of beer 
coincides with the absence of foreign organisms. 

The first proposition M. Pasteur has amply proved from 
hundreds of examinations of beer undergoing diseas^^d 
action , in no one case did he find the sediment of such 
beer to consist solely of the globular or ovoid alcoholic 
yeast cells, but of a more or less intermixture with the 
various ferments of disease already desenbed by him wuh 
great minuteness in his “ l^tudes sur le Vin." His second 
pfoposilion IS a necessary corollary of the flrit. 

> Conliaued from p ai6. 
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Wc cannot do better than follow our author in some of 
his researches by which he has demonstrated the truth of 
these propositions, M Pasteur, by boiling animal .and 
vegetable infusions — it is not necessary in all cases to use 
so high a temperature — and then, by cooling them under 
rigid precautions against the introduction of germs from 
the air, has shown that they are then unacted upon by 
oxygen, at least that no putrefaction or fermentation 
ensues. 

The temperature to which a liquid must be heated in 
order to ensure .’gainst subsequent decomposition vanes 
with Its nature. Thus while 50^ C is sufficient to destroy 
the genus in vinegar, malt infusion must be heated to 
90" C , and milk to 110° C , and others require even 
higher temperatures, lilood and urine heated in Pasteur’s 
flasks and cooled under conditions precluding the entrance 
of germs fiom the air undergo no altcratioti even when 
kept for weeks at a temperature of 20“ C in contact with 
pure air. Mere oxidation therefore is not the cause of 
fermentation and putrescence 1 1 is unnecessary to refer 
to the exceptions taken by many experimentalists to 
Pasteur's conclusions, the great experimental skill required 
and the rigid precautions to be taken to secure success 
amply explain why ulhcra Jess habile than Pasteur have 
obtained conflicting evidence. Two of the ablest of his 
opponents, Doctors Brcfeld and Traube, have recently 
retracted their previous objections to Pasteur's results, 
and now unhesitatingly adopt his views on Fermentation. 
Allusion has already been made to the fact tint the 
brewer occasionally, and the wine grower invariably, 
leaves the saccharine liquid to spontaneous fermentation; 
it is many years since Pasteur hrst demonstrated that the 
dust on the skin of the grape contained the small organisms 
necessary fur vinous fermentation, and that when these 
I were destroyed or removed no fermentation took place. 

Thus the juice heated in a Pasteur flask with the usual 
I precautions against the admission of germ-laden air did 
not undergo fermentation when freely exposed to germ- 
free air, but did so readily when a portion of the du^t of 
the skin was added. If this dust, however, was removed 
by a few drops of water and then boiled previously to 
being added to the must no fermentation took place 
Hence the dust on the skin contained the ferments, 
and M. Pasteur has demonstrated their nature and their 
distinguishing features. 

In the case of boiling beer wort there are necessarily 
no living organisms, and therefore, as I’asteur has shown, 
there is no cliange when the wort is allowed to cool m a 
vessel to which only pure air has access If, howeircr, 
the cooled wort be exposed to air, ferments of various 
kinds, rif, SaccharomyLcs cereiusur (though rarely), 
^acchoromytes pastor lanuSj and apitulatus^ and other 
alcoholic rcmients, fall mto the liquid , at the same time, 
however, attended by more or less of the lactic and 
butyric ferments and other organisms of disease. In a 
brewery where other fermentations are proceeding, doubt- 
less the number of alcoholic ferments will be greater and 
the injurious bacteria less than m other localities , still 
111 any case the beer w’hen iinished must be verj inferior, 
owing to the large quantities of acetic, UcLic, and butyric 
acids, and other products of putrefactive change. M. 
Pasteur, having satisfactorily demonstrated that alcoholic 
fermentation was due to the action of certam organisms 

N 
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living and reproducing in a saccharine liquid, the ques- 
tion arose whclhci the common rcmcillium i^lautus and 
the AspergiUit\ ghxuiits could be traniformed into the 
true alcoholic ferineiUs of beer or of wine, and the still 
wider question of the conversion of one ferment into 
another , a question of vital importance to the brewer, 
since, if this theory of the conversion of one kind of 
ferment into another were proved to be true, the hope 
of obtaining greater power over the results of his pro- 
cess would be dashed to the giounJ, or at any rate such 
power would only be obtained in the distant future In 
his reseat dies upon this question, M Pasteur availed 
hiinself of the liquid proposed by liis pupil, M. Rauliii 
(P S9), — 


Waler 

i,5(Xi 1 

Cane sug-ir 

70 

'far Lane nud 

4 

Nitrate of nmmniii.i 

4 

Plios|ihB.te of aEnmonia 

a’6 


We must refer the reader to M Pastcui's book for the 
full directions of procedure and the precautions to he 
taken in older to avoid the introduction of mixed or- 
ganisms No one can lead this poilion of his work with- 
out being greatly impiessed by the authors wonderful 
ability in detecting and overcoming difliculties and thereby 
removing sources of enor which have led so many to 
erroneous conclusions We may briefly sum up this part 
of his work by staling that in no case where such neces- 
sary preen Litions were t iken did he ever find that the 
penicilUum changed to alcoholic yeast or to a mycoderma, 
or that yeast gave rise to vibrios, or that ni) coderma aceti 
became ) east, Pasteur himself at one time thought 
he had detected the conversion of the mycodcrina vim 
into a true alcoholic ferment , m this, however, he now 
finds he was in error, and that more rigorous precautions 
fail to support his oiiginal supposition 

In his experiments with mycodcrina aceti and m> co- 
derma vini earned out with his usual marvellous ingenuity 
and attention to details, he has shown that these organ- 
isms in contact with the air burn up the sugar ol the 
liquid upon which they rest ; and so far from alcohol 
being produced m quantities that may be detected, the 
mycodemia vini completely burns up any alcohol pre- 
viously existing in the liquirl When submerged in the 
liquid, though life is far less active, they continue to exist 
for a time, undergoing structural changes, obtaining the 
necessary oxygen from the sugar, and producing alcohol, 
as in the cisc of the pcnicilliiim glaucus and aspergillus 
glaucus under similar conditions of submersion We 
must admit, with Pasteur, that the ])roduction of alcohol 
and carbonic acid from sugar, in other words, alcoholic 
fermentation, is a chemical act attending the life of cells 
the moment they aie removed from the iniluence of 
free oxygen, and are submerged in a sacchanne liquid 
capable of yielding oxygen and heat by its decom- 
position, Ihis alcohol-producing character becomes, 
therefore, not the isolated property of this or that 
organism, but a gcneial function of a living cell, when 
removed from the air and compelled to obtain the 
necessary oxygen by the decomposition of its food The 
duration of life and the production of alcohol will vary 
with the power of the cell to reproduce its kind under 
these submerged conditions. 1 have already referred to 


the production of alrnhol and carbonic acid when growing 
malt is pl.ucd in an air-light vessel Under such circum- 
stances alcohol and a laigc amount of carbonic acid are 
for a long time produced, ultimately the moist mass 
becomes incieasingly acid, the production of alcohol 
ceasing and acetic and other acids being formed attended 
with a strong ctherial odour When first noticed by the 
writer in the year 1873 he was unaware of M Pasteur’s 
previous conclusions as to the action of vegetable cells. 
Messrs Lechartier and lirllamy in 1874 published their 
valuable researches, upon which they had been engaged 
for some time, and they proved incontestably that the 
cells of fruits possessed the power, when removed from 
free oxygen, of obtaining this gas by the decomposition 
of sugar , alcohol and cai borne acid gas being pioduced, 
though not in the ratio found in true alcoholic fermenta- 
tion We thus learn from our authoPs researches, amply 
confirmed by those of I.echartier and liellamy, that active 
living cells, when removed fiom the influence of free 
oxygen, and when placed under conditions where they 
must obtain iL from saccharine materials, for a time con- 
tinue to cxiiil, producing alcohol ^and c.irbonic add. 
Those, such .is the cells of fruits and grain, which cannot 
leproducc under these conditions, soon die, and the 
amount of alcohol pioduced is but small , ou the other 
hand those cells which can icproduce by gerininaLion 
become true feiuicnLs, and their action only ceases when 
the original repioductive energy due to their previous 
aeiial condition also ceases. Thus when the mucor 
was submerged m a saci barine liquid it was 
found that the alcoholic fei mentation was at first active 
and then finally ceased, the cl-IIs bciny deformed in 
contour, full of granulations, and to all appearance dead. 
The introduction of a little pure air, however, rein- 
vigoratcd the apparently dead organism, and again — for 
a time— alcoholic fermentation was produced. Tree 
oxygen theieforc endows these simple cell-plants with an 
energy which enables them for a time, longer or shorter, 
to exist without it b) obtaining the necessary oxygen 
fiom their food I have said a inne^ because the 
mucor racemosus, or Ihe inycodcrma submerged in a 
liquid soon lose tlieir activity and cease to act, the true 
yeast ferments under the same conditions being enabled 
for .1 much longer period to reproduce and cairy on their 
vital functions ; even with these, howxver, Pasteur has 
proved the necessity of periodical aeration so as again to 
place them under their normal acn.il condition, a fact 
long known to those Knglish bi ewers who employ 
the method of rousing to stimulate the activity of the 
yeast. Pasteur’s investigations on fei mentation have 
convincingly proved— at least to must minds — the mtena- 
bility of a feuthar motion and also of spontaneous 
jrcnaation as being the true cause of these interesting 
phenomena 

In addition to a continued life without free oxygen 
which the yeast cell manifests, there is another feature 
— exceptional in character— which it possesses, and that 
is, that Its growth is not commensurate with the sugar 
decomposed For a given wxight of yeast formed one 
may have ten, twenty, or one hundred times its weight of 
sugar decomposed. It may be of interest to quote here 
two experiments — out of many — bearing on this ques- 
tion and also on the influence of dissolved oxygen in a 
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saccharine liquid, M Pasteur took two flasks partially 
filled with a liquid containing in each case 150 grammes 
of sugar ; the one (^i) was almost completely deprived of 
air, the other (^) tonlained air. A mere trace of yeast 
(species, was added to each 

The fermentation in a was sluggish, and after nineteen 
dajs, wlic'n the experiment was closed, there w.15 still a 
slight evolution of carbonic acid gas , in b the fermen- 
tation was active, and ceased entirely on the ninth day. 
The weight of yeast formed was determined m Loth 
cases, as also that of the sugar left undecomposed ; these 
were llic results 

rt Weight of yeast formed 1 368 giamme^. 

Sugar unilteuiii(»u'3cd 4 ooo „ 

b Weight tif ytasl loiineil 1970 ,, 

Sugai uiidccompobLiL vil 

In iherefme, though the liquid wis far from being 
saturated with air, the dccompusiiiuii of the sugai was 
completed in eight days, whereas m t/, even at the end of 
nintleen d \>s, iheic was still some sugar kft. The weight 
of yeast foniied was as i to 76 of su(;ar decomposed in 
and only .IS i to S9 in a In anotliLr cvp^rimcnt on a 
sugar solmion completely depiived of air, tlie whole of the 
sugai was not decomposed even at the end of three 
months, the yeast produced was deformed in appearantc, 
and the ratio of yeast to alcohol produced was as i to 
176 Ivcvei sing the experiment so as to obtain a thoiough 
and constant saturation of the liquid with air, the ratio of 
yeabt formed to the alcohol was as high as r to 4 In 
this latter case the yeast acted more as a mycodcim or a^s 
a mould than as a true ferment. We may sum up the 
bearing of the facts elucidated by PasLeiir, by ihe state- 
ment that, within given limits defined in Pasteur's experi- 
ments, Mt’ pfihiiation of yeast i\ dutctlv^ and (hat of 
aitohol un>itsc/Vj f/u' lon^itmpiton office oxyytu 

M. Pasteur having demonstrated that the alterations 
in the yeast, in the wort, and in the beei, are due to the 
action of microscopic organisms other than the true yeast 
cells, and that these ferments of disease are killed at a 
high tenipeiatuie, it follows that if a boiling wort be 
cooled under conditions which preclude the entr ince of 
these germs, and if fermented with pure yeast, a beer will 
be obtiined which, so long as not exposed to germ-laden 
air, must remain unchanged for an iiidefiniLc lime M 
Pasteur has conferred an additional favour on the prac- 
tical man by designing an appaiatus by which these con- 
ditions may be secured, and has carried on his process of j 
fermentaiiononalarge experimental scale in several 1* rench 
breweries withmuchsuccessso far as flavour and soundness 
ot pioduct arc concerned The general adoption of new 
and costly appliances must necessarily be slow Nor is 
1C essential that his suggestions should be in all cases 
carried out m their entirety The inleliigcnt brewer who 
thoroughly masters ihc key lo sound and unsound fermen- 
tation will be enabled to secure the one and avoid the 
other without replacing costly appliances by others vastly 
more so. To do this, however, the microscope must be m 
daily use m order to cultivate a purer and purer yeast crop, 
and his technical processes of skimming and cleansing 
must be more and more directed by this invaluable instru- 
ment. The selection and prcscivalion ot yeast, the cul- 
tivation of It and the gradual elimination of diseased 
fermenta will henceforth be the object of welhgiiided 


efforts, and not of mere chance, as hcrtLulorc 'ihe 
technical reader will do well to read and re-iead the work 
before us , as he becomes master of its method of inves- 
tigation and of the results obtained, so will he master 
many of the difFicivlties of his art. 

Some suggestions arc given (p. 2^4, ct ny ) on the puri- 
fication of yeast of inteiLst to the bieuei as well as to 
the cxpeiimenlalist It would lengthen this notice too 
much to give the details of the jirocess , it will suffice 
here to state that the author recommends the use of a 
weak solution of sugar rendeicd slightly acid wuh tar- 
taric acid. In some cases he employs m addition a trace 
of caibulic acid Such a liquid destroys some true yeast , 
It IS, however, far inoic injurious to the furniciiLs ot 
disease It should not be forgoticu that aeiaLion, while 
injuMous to most ferments of disease (mycodLrma vini 
and accii, of course, txcvpted), is a gieaL stimulant to the 
barcharoiuyces , hence this iiu ihod m.Ly be adopted 
either alone or in conjunclion with otheis suggested by 
him Those interested in this niattei, and especially the 
brewer, will do well lo study caitlully ihc woik itself, they 
will find on Lius subject, .is v^cll as on many othus, not 
alluded to hcie, much invaluable and suggestive inlorma- 
tion. 

In concluding our brief ex.iminalion of Pasteur’s bio- 
logical researches on fcrnienl.ilion, a few words on the 
products (oinicd will not be out of place 

Numeious attempts have from lime to time been made 
to express by .1 chemical equation the deeoiuposition of 
glucose sugar by the yeast ttll Until ilic discovery ol 
succimc acid by Schmidt, and of glyecunc by Pasteui, 
the aitenipls made weie l.ir fioni being salislactory 
According lo Pasteur 100 paiLs ol cane-sugai eoncsponcl- 
ing to 105 2 () paiLs of grape-sugar give wlieii fLrmenled — 


Alcohol 

51 

( irhunic acid 

A 9 42 

buLLiiiiL auid 

u f>7 

(jlyLcnu 

3 CIO 

Matieru uiulcd widi feiincnls 

1 uu 


105 2b 


Ihercfore nincLy-five parts of cam -sugar arc broken up 
into carbonic acid .ind alcohol, one pait is .issimilatcd by 
the yeast, and lour piirLs arc convened into succinic .uid 
and glycerin. 

Monoyer has proposed the* following equation to re[irc- 
sent the decomposition of these four parts i^f sugar, t.tf^ 

+ fdf 0 - 2(L\I]„Od + I2(C,1 Ih(), 

llydrai' d c me u \\ iiir .Sm i unl lliiI e.l}Lcrin 

4O), + n . 

L i> uuiiiL aLl^J 

the liberated oxygen suppuiimg the life of the plant It 
is impossible at present, however, lo foimulate the rcac- 
ticiis which Occur, because they v.iiy accoiding to the 
lempcratiue, piessiire, species of yeast employed, and to 
the naiuic of the saccliatme liquid M Pasteur himself 
has pointed out that the proportions of succinic acid and 
glycerin vary in diifercaL cxpei intents 

Mr, Hoiacc lirown in some admirable and suggestive 
experiments on the influence of pressuie 011 the products 
of fei mentation (Jontn Lhcm , 1H72, p 570), has 
shown that in aleoholie feiineniaLion in addition to 
carbonic acid there is always foimcd a small quantity 
of nitrogen, hydrogen, and a hydrocarbon of the marsh 
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graa senes ; the nitrogen being evolved from the albu- 
minous matter of the wort, Ily diminishing the pres- 
sure the amount of evolved hydrogen increased, and 
with this an increase in the amount of acetic acid and 
aldehyde These products, though very small compared 
with the alcohol and carbonic acid, the chief resultants of 
ferment action are yet sufficient to account for the 
ethcnal odour of a fermenting tun Pasteur had pre- 
viously noticed the production of minute quantities of 
volatile acids. On electrolysing a weak aqueous solution 
of invert sugar, UroAvn obtained carbonic acid, hydrogen, 
and oxygen, and at the same tune an appreciable quan- 
tity of aldehyde and acetic acid, together with a small 
quantity of formic acid It may be thit water 13 decom- 
posed in fermentation in small quantities precisely as 
occurs in ordinary vegetation , though highly probable, 
wr have, however, no definite fads in support of the 
assumption Our present knowledge of the chemistry of 
fermentation is somewhat vague and general, and much 
remains to be done before we shall be enabled by 
purely physical means to decompose sugar so as to 
pioduce the results brought about by the yeast cell 
As wc progress in knowledge, so dues our power to 
imitate the products of life-action incioase, and assuredly 
the time will arrive when alcohol will be produced by 
simple jiliysical or chemical means For many a year to 
come, however, we must continue to depend upon the 
wonderful organisms known as yeast Iheir life history 
and action on liquids have been elucidated by the genius 
and patient toil of Pasteur, and he has enabled us to 
select such ferments as are reqiiirtd to produce the result 
desired, and hence we are no longer the sport of chance 
The brewer and wine-maker are not alone in the debt 
due to the illustiious Frenchman ^\hos.c work we have 
briefly examined , we arc all interested m the far wider 
field of germ action opened out by him, Avhereby many 
a disease of man hitherto as dark and unexplained 
as was fermentation, will be brought under the illumin- 
ating light of his teaching. 

He who has thus shown us the key whereby we may 
open the locked-up secrets of nature may rest assured of 
the giatiLude of his fellow-mcn, given with the greater 
earnestness and respectful sympathy from the knowledge 
that our guide has impaired health and sight in his labours 
for others. 

France has given many a great name to the roll of 
fame, but none more noble or more worthily inscribed 
thereon than that of Pasteur. Charles Graham 

C^yZAy'S ELLIPTIC EUNCTIONS 

Elementary Treatise on Elliptic Function?. By Arthur 
Cayley, (Cambridge Dcighton, Bell, and Co,) 

T his is a book thoroughly worthy of the great name 
of its author. It is difficult to know which to 
admire most, the grasp of the subject, the extreme sim- 
plicity of its exposition, or the neatness of its notation. 
It will, we think, at once take its proper place as the 
leading text-book on the subject. 

In regard to notation, it seemfi to us to be thoroughly 
good throughout, not only in respect of the adoption of 
Gudem^ann^a suggestion of the very short forms sn, cn, 
dn, for the sine, cosine, and elliptic radical of the ampli- 


tude of the function of the first kind, but throughout. 
In particular, we note an important typographical sim- 
plification in the suppression of the common denominator 
in long senes of fractional formulfe, the denominator 
being given once for all, and its existence in each separate 
formula merely indicated by the sign of division (— ) 
This is a simplification, some equivalent of which wc 
ourselves, and probably most of those who have worked 
at elliptic functions, have used in our private papers , but 
it IS a new thing, and a very good thing, to see it intro- 
duced in a systematic form in a pnnted book 

Another very useful feature belonging to mechanical 
arrangement is, that the first chapter contains a general 
outline of the whole theory, so that its perusal enables the 
reader to see at a glance the plan and intention of the 
work He IS thus enabled at once to bring intelligent at- 
tention to bear upon his reading, instead of being dis- 
tracted by the wonder as to what it is all driving at. 

The intention of the work is, firstly, the direct dis- 
cussion and comparison of the three forms of elliptic 
integral, and of the doubly periodic functions which are 
regarded as the direct qu.intities of which these integrals 
are inverse functions 'Ihen the auxiliary functions 
Z, H, and H are taken up in an elementary form, and 
after this the transformation of the elliptic functions, 
by division or multipliration of the primary integral, with 
the corresponding change of modulus and amplitude 
These are very fully and clearly discussed In particular, 
the connection between the transformation of the radical 
in the elliptic integrals, and the formula* of iniiUiplicalion, 
is clearly brought out I-egendre hid left this as a very 
puzzling, although necessaiy, infeicnce, which he scarcely 
stopped to discuss. After this comes a discussion of the 
y functions, with a further discussion of the functions H 
and H, and then some miscellaneous developments. 

The work is strictly confined to elliptic functions and 
their auxiliaries. 'I he more general theories of Abel and 
Boole find no jdace in it, nor is there any general dis- 
cussion of single and double periodicity such as forms the 
foundation of the woik of Messrs, Bnot and Bouquet. 
There are but few examples of the computation of par- 
ticular values of the elliptic functions, and no account of 
general methods of computation, either of isolated values, 
or of tables, or of the arithmetic connected with ihem; 
nor arc ultra-elliptic functions touched upon The geo- 
metrical applications or illustrations of the elliptic inte- 
grals and functions arc but meagre, and no mechanical 
applications arc given. 

The arithmetical work is quite rightly omitted. That 
wtU find a much better place in the hand-book or intro- 
duction which will doubtless accompany or follow the 
great tables of elliptic functions now being pnnted for 
the British Association. There is, however, one point 
which we think it an omission to notice, and that is 
the solution of the addition equation by means of auxi- 
liary angles. (See Legendre, “Traitd des Fonctions 
Ell.," ^ol. 1, p. 22 ; or Verhulst, § 19, p. 40) It is no 
defect, again, that the mechanical applications arc omit- 
ted. These are belter studied as they arise, as a part of 
mechanics rather than of analysis But as regards geo- 
metry, we think there has been done either too much or 
too little For instance, we have the usual theory of the 
representation of the arcs of the ellipse and hyperbola 
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by those rimclions, and we have a long disquisition on 
the geometrical representation of the elliptic integral of the 
first kind by an algebraic curve ; while there is no mention 
of the late John Riddle's discovery, that the aics of the 
curves by which circles on the sphere are represented in 
Mercator’s projection are ditectly given by, and abso- 
lutely co-extcnsive with, the elliptic integrals of the first 
kind, the amplitude being simply the longitude on the 
sphere We think this quite as simple and as important 
as the discussion of the lemniscata If we are to go into 
geometry at all, it might be as well also to make some 
allusion to Dr Booth’s discussion of the spherical conics, 
and to Mr Roberts’s integration of the Cartesians. 

Then, again, we have an account of Jacobi’s geo- 
metrical theorem in its original form, depending upon a 
family of circles having the same radical axis, while the 
corresponding thcoicm, depending upon circles having 
two inverse points in common, given by Chasles (see his 
“G( 5 ometrie Supdi leiire,” cap xxxi , p 533), which much 
iiioie directly lepiescnts both anipliludcs and moduli, is 
not mentioned explintly, although it is involved m the 
geometrical exposition given of Canden’s theorem 

We have also been unable to find any account of 
Jacobi’s 1 eduction of the integral of the th'rd kind to the 
form — 

1 

The Lransrornirilions of ilie lunciions are worked out 
with great completeness, the results being tabulated in 
some lather formidable-looking, but really very con- 
venient, schedules This part of the work is rarned 
almost to an extreme. 

On the whole the book is one of the mos*' important 
coiitnbiUions to mathematical literature whiuh has ap- 
peared for a long time It is well done, and covers 
giound that was previously but ill occupied It is clearly 
prinUd, and the fact that the proof-sheets have been 
revised by Mi. J. W L. Glaishcr is a guarantee for the 
correctness of detail. C. W MERRiBlhLn 


OUJ^ BOOK SHELF 

TnUnution in Photography. By Capt Abney, RE, 
K R S , &c , Instructor in Chemistry and Photography 
at the School of Military Engineering, Chatham IJiird 
Edition (London Piper and Carter, Cough Square, 
Fltet Street, E C, iSyfi) 

We are very glad to find that Capt. Abney did not carry 
out the inlcnlion which he mentions in the preface of not 
producing another edition of his well-known " Instiuciion 
in PhoLogiaphy.” That the little volume is widely known 
and appreciated is shown by the fact of its havmg reached 
a third edition, and we can only say that it well deceives 
its success. A photographer of the author’s well-known 
skill and repute could not fail to be able to instruct others 
in hi 5 art, hut when in addition he has gained large ex- 
perience by continued practical teaching in such a school 
as that at Chatham his lessons become additionally 
valuable. 

Capt. Abney does not enter much into theory, though 
he gives very good and simple accounts, illustrated by 
chemical equations, of the principal changes occurring 
during the processes described. We observe that he 
announces the forthcoming publication of a Photo- 
graphy” among Messrs. Longmans’ Text-books of Science, 
m which he proposes to deal more fully with the theoreti- 
cal part of the subject. We shall look forward to this 


with considerable interest ; meanwhile, for practical in- 
struction in the art this little book distances all com- 
petitors R. J. F. 


LETTERS TO THE EDITOR 

\Tfu Editor doa not hold kun^rtf / oftsihle for opinions cxpresied 
by h\s con fspondmts Ntilhir can he undertake to return^ 
Of to cof respond roitk th^ loiUets oL rejtcted manuscripts. 
Nb notice ts taken of anonymous rommunuationi ] 

Just Intonation 

1 HE errors and oversightb — in iny paper m Nai URE, (vol xv. 
p 159) wjtli which Mr Chappell Jidrges me, arc imiginary 
To make the matter clearer, the vibration numbers of a diatonic 

scale started fi om 1 as a tonic arc — 

2 

3 27 15 , 9 5 45 , 

2’ 16* S’ ‘’4’ 2’ ifi’ 

In order to keep to the same part of the keyboard, let the last 
five notes be depressed one olUvc, and we get this aeiies — 

, 9 5 -IS 3 27 IS . 

’ H' 4’ 33' 2’ If)' K’ 

where ^ N the tonic, and I or 2 the subdominant A similar 
2 

explanation .ajiplics to the scale starting from 1 a* tome With 

respect to the ’'comma of rytliagoras,” T am not awaie of any 
"geiieially adopted niibcalculaiion ” It^'ho was the real dis- 
coverer of that interval is a matter of no consequence , hut in a 
system such as the Vyihagorean, which was tuned by true fifths, 
It would have been not only a very natuial but an essential in- 
quiry, "What ilefimte number of fifths corresponils with another 
nuinher of octavcb?” This, without at all necessitating the 
supposition of the existence among the lireeka of instruments of 
an immense range in octaves, would be but an easy arithmetical 
Calculation ressulung necessarily in the conclusion Lhit there was 
no exut coincidence between fifths and octaves, but that twelve 
fifths dilfered by a very small quanUiy from seven ocLavea This 
small di [Terence is therefore very aplly termed the Pythagorean 
comma Now in the equal leiiiperament system twelve fifths 
just coincide with seven octaves, so that Llic despised coiuma of 
Pythagoras is ri illy i measuieof the eiror of the equal tempera- 
ment fifth In /.aci, jiulLiiig P for the comma in question — ■ 



so that if 2N be the \ ibratum number f)f Llic lower tone of .an 
ET fifth, that of the upper tone will be J N P ”, which is in 
error by jN(i -P '*^) vibrations, giving rise to a number of 
Beats - 6 N(l - P””) 

per second in the E T fifth No^, h iwever, that it is necessary 
to allude to Pythagoras or seven octaves to get those be.iU 

The gioundh upon winch Mr Chappell declines to accept 24, 
27, 30, 33, 36, 40, 45, 4S, as representing the vibration numbers 
of the dulonic scale are not very clear, ctrlainly ; and repudiat- 
ing Lhcsi, he can of course have no sympathy with Cohn Brown's 
keyboai d 

'Po 1 evert bhortly to thn, the subject of my previous commu- 
nication, —in his new and very inteiestmg work on "Tempeia- 
ment,” Mr Hosanquet has given a description of Colm Brown’s 
keyboai d, but in an peculiar a mauner that it is really dilHcult to 
recognise the instrument at all, and neither its elegance nor aun- 
pliciiy are brought out as 1 think they iihould be. 

A R. ClARKF. 

Ordnance Survey, Southampton, January 9 


South Polar Depression of the Barometer 

I THINK it probable that on this subject Mr. Murphy's vievf 
and my o>vn might have appeared more 111 harmony if we ha I 
neither of ui expressed them with so much brevity In my 
letter on Ocean Currents in NaTURI, vol xv p 157, I was 
incidentally led to speik of the barometric dcpiesuon round the 
South oa greater than that round the North Pole. £n speaking 
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of thui auperianty ail mainly due tu superior cvapoiaLian in 
the water hemisphere generally,” it did not occur to me that I 
could be misanderhlood to menn that the cxccbMve depression in 
high south latitudes is due to excessive evaporation taking place 
tmthin those htitudts^ an idea v-liich, with Mr Murphy, T rt-gorC 
U absurd 

The large arms of depression lihich the American meteoro- 
logists have termed the “ Pular Cyclones " appear, on exami- 
nalion, to be themselvei aggiegates of those locil depressions, or 
cyclones, which have penetrated either into the Aictic or Antarctic 
regions, and have there, either iiaiUally or wholly, coalesced 
Local dcjiressions iiLarling fiom the edges of the great mens o| 
excessive evaporaLion seem to be governed m their course hy the 
distribution of rul.itive humidity, and to be determined Lowardii 
those d'stricts in which ])recipitation is most 111 excess of evapo- 
ration C.uDscqiienlly their forward development 15, as a general 
rule — a rule to which there are in the noitlicni liemisphtre many 
important exceptions - somewlut towards the poles As they 
advance between converging longiluiles they coimnonly expand, 
nnd ihercfiire become united, w'hile the influence of the earth's 
rotation cleHccLs their circiil.iiing currents furlhei away from the 

f ioints of iDwebt pressure Mr. Murphy's view lint the imper. 
ccLion of the Arctic a^i compared with the Antaictic dcpribbion, 
H due to the amount of land in the noithern hemisphere, ami the 
local air-currents produced ih Cl eby, is not in opposition to my 
argument Undoubtedly over Greenland the aniicyeloiiie cirm- 
lationb predominate (except m the summer quarter) ovei the 
cyclonic. It is not improbable that somewhat analogous irregu- 
larities of pressure dependent on the distribution of land and 
sea may exist m high buulh latitudes. Hut I still think that it is 
to the middle latitudes of llie two hemtspheies that wc must 
look in order to find the chief cause of the contiasi liclwcen the 
Antarctic and Arctic depresMons, fur it 11 m the middle laUtudes 
that the majority ol the local depressions originate In the 
southern hemisphere those hiiLudes are almost entirely occupied 
by surfaces in which evapuratiou is excessive In the northern 
they are rqiresentcd tu a large extent hy arta^ of relatively 
blight evaporation and predominant preeipualiuii 

'I'he eorrelaiion of wind and prcssuiL-dndribution is of a Kind 
which can hardly be stated at the same time biiclly and cor- 
rectly lint if it is nrccssary to be Loneise, iL seems more 
naluial in every lase to regard ihe distribiiUun of pressuie as the 
primary cause of the wind than to Bay " ihe cause ol the depres- 
sion round the Pole is the cenlnfugal force of the wT^t winds " 
LullrrwoiLh, Jaiuiary 9 W (_ i r Mi* N r Lf v 

Sense of Hearing, &c , in Birds and Insects 

Mr RdMANLs (Nat I’ RE, vol xv , p 177) lb not quite correct 
in supposing that the Dcath’-i Head is the only species of / r/i- 
iloptfia known to “ stiidul'ito " Possibly the phenomenon li 
far mure general than is cummoTily belie vtd, although only few 
instances of its occurrence have been observed In the current 
number of the hnlomulox^isC s Afouthly Mr Swinton 

details the methoil m which a sound is bclieveil Lobe produced by 
P'nnfsja 10 and V vi7 , by friction of a nervure of the 

hind-wings against a “ filed" iieivurc m tlie fore-wingii Chelo- 
ma putiua, one of llie tiger mutli^, has long been known to 
produce a sound {cf Sober, yjnrtfdes SiA , h ntoniol dc Ftanc'^ 
1837). In 1864, Guene'e ( 4 «// /'r , pp 3yS-40l) notices 

that the genus Sr/ina possesses a tympaniform oigan on each side 
of the breast, analogous to that lound in llie CAc/oma, and in 
the same volume he is followed by Laboulhciie, who gives an 
elaborate anatomical descriptiuu of the organ in Chdonia^ with 
figures (pi 10) Another tiger- moth {Ruprepui matronula) is 
said to hlndulatc {^/. Czerny, Vtrhand zool -hot Vernns tn 
IVien^ 1S59) , and the existence of the pbenomcDon is (at least) 
suspected in members of other groups of Lepidoptera, 

Without being able to prove it, I suspect that birds obtain a 
knowledge of the whereabouts of worms and subterranean larv.c 
by sight, and not by sound. In the ca^e of th^: thrush, I think 
ihu excrement icjcclcd to the suifacc guides the bud lo the right 
rpot The starling during breeding-time feeds* almost exdu- 
sivcly on the larvx of Ttpula Here, again, 1 think it is sight, 
and not sound that aids the bird True, m this case there is 
no rejected excrement on the surface, but there is something 
that may be equally significant to the eye of the bird, vi/ , the 
wiLheied condilion of the plants of grass, is.c , telling a tale of 
the mischief that ii below Furthermore, is it not 

poBiible that If the movements of the larva: below the surface 
cause Bufiicient foumd to be heard above the surface, the move- 


ments of the bird should act as a warning, and cause the larvae 
to cease feeding ? The withered plant tells its own tale , if only 
flagging, hut yet wiUi some amount of vitality in it, the chances 
are that a larva is still at work at ila mots , if entirely dead, then 
the larva has departed for anollier plant 

Confessedly in the case of the curlew and alliCsl birds, the 
m-ittei becomes very difficult of explanaliun, owing to the depth 
below the surface at winch the fond is fuuntl Hut do these 
marine and other worms always keep at the depth to which the 
Liid IS obliged to penetrate in order to obtain ihem ? So/eu i-, 
believed to remain near the surface until wained that an enemy 
is near, when it descends with rapidity The worm might also 
be ordinal ily near the surface, and the slight movement thereon 
caused by its endeavours lo bmy itself deP[icr might result in 
Its destruction, I throw this nut as a suggesLion, because it iv 
hard to believe that sound produced by the ninvements of an 
annelid could be transmitted through ncaily a foot of &ajid. 
There ib yet another difficiiUy. In Llie cibe of the cm lew the 
bound woulfl liave to travel nearly a foot ahtfz't* the smface before 
It reached the auclilory organs of the bird 

Lewisham Ron erf M 'Lachlan 

IHE CHALLKNGEIV' COLT ECTIONS 

T he following "Prcaniblo” to .1 list of obacrving 
stations, printed for tho use of the iiAturahst-i en- 
gaged in preparing the account of the voyage, contains 
so much likely to interest naturalists generiilly that we 
think It useful to piiblisli it in N a 1 uri — 

The spcriAl object of the ChalU Exploring Expe- 
dition was to investigate the physical and biological con- 
ditions of the great ocean basins ; and with this object 
m vrew, duiing an absence fiom England of three years 
and a half, and at intervals as nearly uniform as circum- 
stances would pL rniit, throughout a course of 68,890 miles, 
362 observing stitions were cataldihlicd 

The following li'it of these stitions has been coTipdcd 
foi the Use of those natuialisis who hive consented 10 
assist tn the workin ; out of the scientific results of the 
cxpcdiuon, with a view to their being published in an 
official account of the voyai^e Inter sLini.; ubscrvaiions 
were made on land a^ opporlunily 01 lAiiied duiing the 
shoit periods ol the Lhalkih^cr's stay in port, and during 
her short visits to remote islands , but these obberv.i lions 
w'cre necrs 5 .il ily dcsultoiy and incomplete, and it has 
been dci idcd to omit their conbidcration fiom the present 
work, and to publish such as may aopeai o( sufficient 
value in the tiansactions of learned soiietirs The Official 
Report will thus cohjisL sliictly of an account of the ad- 
ditions which have been made to the knowledge of the 
physical and biological conditions of the ocean by the 
expedition 

At each station the following observations were made, 
so far .lb circumstances would permit The position of 
he station having been ascertained— 

I "1 he cxait depth was dcLei mined 
2 A sample of the bottom averaging from i oz to i lb 
n weight was recovered by means of the sounding instru- 
ment, which was provided with A tube and disengaging 
weights. 

3 A sample of the bottom water was procured for 
physical and chemical examination 

4. The bottom temperature was determined by a regia- 
.ering ihLnnoincler 

5 At most stations a fair sample of the bottom fauna 
was procured by means of the dredge or trawl 

6 At most stations the faun.! of the surface and ol 
ntcrmediatc depths was examined by the use of the tow- 
.et variously adjusted. 

7 At most btaiions a senes of temperature observa- 
.10ns were made at different depths Irom the surface lo 
he bottom 

8 At many stations samples of sea-witcr were obtained 
'rom different depths. 

9, In all cases atmospheric and other meteorological 
conditions were carefully observed and noted. 
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10 The surface current was determined as far as 
possible. 

I r At a few stations an attempt as made to ascertain 
the direction and rate of movenunt of water at diffeicnt 
depths 

The numerical results of observations yielding surh are 
now available in the logs, in the vanous reports of the 
Admiralty, and in the note-books and official journals of 
the naval and civilian scientifii officers altaLhcd to the 
expedition 

The samples of the bottom piomred by the sounding- 
instrument were carefully preserved in tubes or in stop- 
pered bottles, either dry , or wet, with the addition of 
alcohol 

The samples of bottom and intermediate waters were 
determined as to their specific weight , m some samples 
the amount of carbonic acid, and m others the amount of 
chlorine, was determined ; in others the contained gases 
were boiled out and sealed in tubes for future examina- 
tion ; and a large number of samples were reserved in 
stoppered bottles for analysis 

The mud and minerals and inorganic concretions 
brought up the dredge 01 trawd weie pic served in 
laigc quantity in boxes 01 jars for examination and 
analysis. 

The collection of invertebrate animals is of great ex- 
tent ; and from most of the species being iindos( ribcd, 
and from the great peculiarity of the distribution of the 
fauna of the deep sea, it will perhaps yield the most gene 
ra11> intcicsLing results 

The invcitcbiate animals fiom the deep-se.a stations 
were, with few exceptions, placed in jars of rectified spirit, 
closed with stoppers smeircd with a mixtuie of tallow and 
wax, covered over with bladder, and the tops painted with 
a black v.irniGh The animals of dilfeicnt groups were 
in many cases loiighly selci led .it each dredging, and put 
into different jars j but frequently, m oider to save jars 
and spirit, it was necessary to put the whole result of one 
dredging into one or two jais, the animals of all groups 
mixed Each j.ir was marked outside with the locality 
and the number of the st.ition , and the station number, 
written with a black pencil on a slip of paichment, was 
placed each jar The collection on its arrival in 

this rountiy was thus arranged geographically. It came 
home in most excellent order. 

To insure accuracy so far as possible, the obseiving 
stations have been numbered from i to 354, and a num- 
ber corresponding to the station is nn every sample of 
every description, and on every reci rd of the result of 
observations for every station , and the same number 
15 carried through the whole senes of journals and other 
books kept by the members of the Civilian -Scientific 
Staff. 

It is now our object, in preparing a scientific account 
of the voyage, to describe these investigations, and to 
give Lhcir icsuUs in detail , and to develop, as far as 
possible, the bearings of these results upon one another, 
and upon the broad problems of physical geography and 
hydrography 

For this purpose it is necessary that the various nume 
ncal results should be reduced and tabulated , that the 
samples of soundings should be examined chemically and 
microscopically , that the samples of water and of air 
should be analysed , and that the animals procured by 
the dredge should be most carefully catalogued as to 
localities, and the forms new to science dcsciibed. 

The data for the physical and chemical work are in few 
hands, and these chiefly at hcad-quaiters. It is especially 
for the assistance of the naturalists dealing with the deep- 
sea fauna that these notes arc drawn up, 

Prof. Agassiz, Mr. Murray, and I have now gone over 
the whole of the collection of m.innc invertebrate anunals 
in spirit ; and we have separated the zoological groups 
from one another for each station, and re- arranged the 


cnllcction in zoolcgicul ordci Each jar, Lhoi cfni r, now con- 
tains animals of one group only fr;'' Ahyo- 

to be described by one per-itin Each jar ha-i 
within it a station number, which refers Ln the spccuiiLna 
which arc loose in the j.ar ; but in ni.iny c.tscs, lo save 
space, and to Ic-eou the number of large j ir^, llicic .nc in 
the same jar scvcial packets done up in muslin, each 
packet containing animals of the same zoological group 
from another station, and each packet having within it its 
own station nilmhL i 

'J he jars will be placed in the hands of the naturalists 
who undertake the df’scnption of the different gioups m 
then present condition , and in order lo set urc uniformity 
.ind the safety of the collcriion, they aie lequestcd — 

r To go carefully over the whole collection intrusted to 
them, and to select a fii st series, including all unique 
specimens and a sufficient number of specimens of those 
of which there aiesLAcral duplicates, to illustrate then 
geogr.iphical disliibution , and to associate with each 
species a pnrliculai number, by whii h number that specie s 
may be always referred to allcrwards — at all events, until 
it has been described and n.inied This is the rollection 
which IS to be described and ligured, and it is ultim.vLcly 
Lo be placed .ns a collection of typLS m the Biitisli 
Museum It will usimlly oe di sii.ible, for the purposes of 
description and illustration, to put the specimens of the 
first series into rectified spirit m clear glass bottles ; and 
I will anangc in each case how the bottles arc to be pro- 
vided and the expense defiaycd Tins colicctron must hr 
retained by the desciibcr until the descripiiun of the 
whole is finished 

2 I o scUct at the same time a second set, consisting 
of a complete scucs of duphcatci, nunibeicd to corn- 
spond with the numbcis attached lo the first series 
species for species, and to pack them cither in separate 
bottles or m packets in muslin, a mimber of packets 
together in one stoio bottle riiis set to be rctuined to 
me for reference 

3 To pack up Again all the duplicates Irom the differ- 
ent strTtions, each spci ics from each locality cither m a 
separate bottle 01 111 a muslin packet, with the station 
nunihcr and the number corresponding with the type 
specimen of the species along with it It will greatly 
facilitate matters if this gencial duplicate collection is 
leturned to me along with the fiisl senes of duplicate*?, 
whenever the collection has liecn gone over, and the first 
series for description selected out. 

4 For easy reference, each n iturahst who unrlertakcs 
the woiking out of a Lpoup will he piovidcd with a Urge 
number of small vellum labels, maike'd thus 


Ast. 

(AslLFiJca ) 

-St 

(StBtion ) 


and he need simply enter, iv'ith a iiarK' the number 

which he has associiled with Llm particular species, and 
the number of the station where the specimens wcic 
found ; and put the label nUo the liottlc or the muslin bag, 
as the case may be. 

Special arrangements must be made in every individual 
case as lo publication, but it is the general intention 
that the account of the voyage shall be in a senes of 
volumes quarto, of the size of the Pht!o\ophual Trd/iuTt- 
iion\ of the Royal Society It will probably consist of — 

1 Two volumes, containing — (i) such a general account 
of the voyage, and such hydrographic details, illustrated 
by charts and sections, as may be necessary for the dear 
comprehension of the scientific observations ; and (2) a 
full discussion of the general results of the voyage, ph) sic.il 
and biological. To these volumes will he appended tablc’i 
of the routine observations in meteorology, &ic , made 
during the voyage. 
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2 A volume containing an account of the physical and 
rhcmical observations and investigations, with a special 
discussion thereon To this volume will be appended 
tables of analysis, t'\blcs of specific giavities, reports on 
the microscopical examination of rnincrals, &c 

3. A senes of volumes, probably not less than six in 
number, contawiing a detailed account of the fauna, and 
plates I'liistrating the undcsenbed or imperfectly known 
forms 

In case of plates being required, the space available for 
figures on each plate is not more than ii by 9 j inches 
(-= z8 by 125 centimetres) It is intended that the plates 
shall be, generally speaking, in lithograph , but if any 
form of engraving seem preferable in any case, a special 
arrangement may be made. Woodcuts will be given 
where required. 

I undertake the editing of the work, and all manuscripts 
and proofs of plates are to be sent to me. 

All packages and Utters to be addressed — 

Professor ^ir Wyville ThonisoUy F R^S ^ 

UniVi^liiVj 

hdinhu7t^h 

and marked Challenger^* 

The intention at present is that the preparation of all 
the volumes shall go on simullanenusly, and it is earnestly 
desired that the different parts may be done as speedily 
AS IS consistent with the utmost care and accuracy. 
Authors me invited to enter into any anatomical or other 
details uhich may be desirable for the full illustration of 
the groups 111 their hands , and their full consideration 
is particularly requested of all questions bearing upon 
geographical distribution, and upon the relation of the 
deep-sea fauna to the fauniu of the later geological 
periods 

Authois will be at full liberty to publish abstracts of 
the results of their work during its progress, in the pro* 
cecdings of Scientific Societies , but buch communica- 
tions should be made through me or with my knowledge, 
ond by pcinnssion of the Lords Commissioners of the 
Treasury ** 

I am direc ted to report to Covcrniiient and to furnish 
my accounts at certain intervals , and 111 order that 1 may 
be able to do so, authors are requested to repoit progress 
and to render accounts and vouchers for any expenses 
which they may have incurred, to me quarterly ; on or 
before the isL of March, of June, of September, and of 
December 

In the following list of stations— 

1 The number is given by which each particular station 
13 referred to throughout. The first eight stations, to 
which Roman numerals are attached, are to be considered 
inaceitain sense priliminary ; the regular senes com- 
mences with Station i (/vr) on the 15th of February, 1H73, 
and IS indicated by Ai.dnc numbers up to 3^4 

2 Till date is given 

3 The ixriet position of the ship at noon of the day on 
which the observations were made 

4 The depth in fathoms (=■ 6 English feet) 

5. An abbreviation, as it is given on the charts indi- 
cating the nature of the bottom — 

T (rock) indicates hard ground, where nothing was 
brought up by the sounding instrument, there being at 
the same time evidence that the lube had reached the 
bottom. 

Ill, (mud), a material varying in colour, but derived 
chiefly from the disintegration of the land. 

gl, oz (globigerina ooze), a white or greyish deposit 
formed in a great measure of the shells, entire or broken, 
of foraminifcra belonging to the genera Globit^erina, Or- 
Inthna^ Pulvtnuitna^ and ma^ usually with a 

quantity of amorphous calcareous or earthy matter, and 
many coccoliths. 

di. oz. (diatom ooze) indicates a deposit fonned to a 


URE [7 an. i8, 1877 


great extent of the frustules of diatoms which have sunk 
from the surface. 

rad oz. (radiolarian ooze) indicates a deposit composed 
mainly of the skeletons of Polycystina and other ^dio- 
larians 

r. cl (red clay) indicates a deposit, very widely ex- 
tended in deep water, of red, i eddish, or grey aluminous 
mud, such as would be produced by the decomposition of 
a felspathic mineral This deposit varies considerably in 
character , it seems to be derived from several sources, 
but one of the most important of these appears to be the 
decomposition of pumice and othtr vokanic products. 
The “red clay" often contains conci etionary nodules, 
consisting chiefly of the oxides of manganese and iron. 

gr. 02 (grey ooze), and gr m (grey mud), usually indi- 
cate an intermediate condition between Globigerina ooze 
and red clay, or in some cases a fine-grained grey depo- 
sit, formed in deep water, chiefly of lard dt^bns 

The positions of the stations ai e shown on the accom- 
panying chart. C Wyville Th(3MSON 

Kdinbuigh, January 2 


PROF. AGASSIZ ON THE '*C/fALLP:NGFR** 
COT.LECTIONS 

T;)tvOF AGASSli^, who has come to this country for 
^ the express purpose of examining the Lhallen^ct 
Collection, has kindly scut us the following notes on what 
he has already seen — 

I have seen a great many alcoholic collections of marine 
animals made by direction of different government ex- 
peditions, and m no case have I seen one 111 a better slate 
of preseivAliun, or where greater care had been taken to 
insure the accuracy of the locality Those who work up 
the material will have the double advantage of working on 
admirably-preserved cnllecLions, and of being absolutely 
certain of the exact locality of their specimens Sir 
WyviIIc Thomson has already called attention, in his 
rrcliminary Reports to the Royal Society and his Lec- 
ture before the British Association at Glasgow, to many of 
the most interesting things collected, and he has also 
alluded to the amount of the material brought together, 
I may perhaps give a bettci idea of the magnitude of the 
collections by stating that if a single individual, having 
the knowledge of the eighteen or twenty specialists into 
whose hands the collections arc to be placed, were to work 
them up, he would most certainly require from seventy to 
seventy-live years of hiird woik to bnug out the results 
which the careful study of the different departments ought 
to yield. 

We may assume that the work of the Challenger has 
probably accomplished for the depths of ihe ocean in 
general what the Amencan and English cxpcdiiions of 
18G6-18G9 did for the North Atlantic, for it certainly is 
remarkable hnw much these expeditions, working over a 
Luinpaiativcly limited area, coniributed to the knowledge 
of the deep-sea fauna, ami how little of novelty has been 
added by the subsequent and moie extended work of the 
LhalUnget ovci the same ground. Judging from these 
premises, we may fairly say that hereafter, while any new 
expedition will undoubtedly clear up many of the points 
left doubtful by the Challenger^ and may carry out special 
lines of investigation only partly sketched out, yet we 
can hardly expect them to do more than fill out the grand 
outlines laid down by the great English expedition. 

To attain the best possible results it is of the utmost 
importance that the collections brought home should be 
placed in the hands ot Specialists who arc thorough mas- 
ters of their respective departments The scientific 
public will therefore hear with the greatest satisfaction 
that the Government has left the collections m the hands 
of Sir W^villc Thomson, who is to direct the pubLica- 
j lions until the whole of this invaluable matciial is 
thoroughly worked out, 
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portion, and also the lower jaw But it is quite perfect 
enough to enable one to see at a glance that the species 
must be quite distinct from the Australian Tachy^lossus 
hystrir T, setosus. In the lirst place the size of the 
skull IS much greater, and the rostrum of the new species 
15 longer by one hal^ measuring in total length about 
64 inches, instead 0/42 inches, as in the Australian 
aiiimaV of which a skull is represented (Fig. 2) for C(im- 
panson- Again, in the Papuan species, (lie rostrum is 


REMARKS ON THE NEW MONOTREME 
FROM NEW GUINEA 

A FEW weeks ago we announced to our readers the 
remarkable news of the existence of a mammal of 
the order Monotremata in New Guinea. The receipt of 
a separate copy of the description of this animnl, just 
published by Ur W Peters and the Marquis G Dona/ 
enable us to give a few more particulars of what must be I 
universally legarded as one of the mosit im- 
portant zoological discoveries of the period 
Mr liruijn, of Ternate, to whom science is 
indebted for our fir^t acquaintance wiili this 
novelty, givea ihe following details of its dis- 
covery in a letter to the Italian naturalist, Dr 
Beccari . — 

“Two years running my native collectors 
have brought me word that, ai cording to the 
Papuan niountainecis, there are a good many 
mammals in New Guinea, but that they are 
only hunted there when they are required for 
food. Ac first I did not place much confidence 
in these stones, because 1 know the little value 
of the reports of the hunters and the natives in 
general. Nevertheless, I have always told them 
to look carefully for mammals, ihe list lime 
they set out [ told them, 111 order 10 stimulate 
their zeal, that 1 knew that a certain animal 
existed in New Guinea of which 1 showed 
them a figure, and that I wished to have it 
at any price, hoping that in searching for it 
they wouKIj perhaps, find other new or little- 
known spccici The figure which I showed 
to Joseph and the other hunters was that ot 
an hckidna 

“ This year (1876) my men ascended a peak 
of the Arfaks called Mickirbo, and halted at a 
spot about the same height above the sea level 
as Pjobieda. Here Saleh entered a hut where 
a piece of a skull of a mammal was ofifered tn 
him, which he at once thought belonged to the 
animal which 1 required. He accepted it and 
forthwith commenced interrogating the Papuan 
who had given it to him. The latter told him 
that the skull belonged to an animal with four 
legs, with a tail, as large as a dog, and with long 
harsh fur , he added that these animals were 
not uncommon on Mount Arfak, and concealed 
themselves in small caves, and that the Papuans 
hunted them with dogs, being very fond of their 
(lesh The skull m question belonged to an 
animal that had been killed about a month 
before. Acting upon this information, Saleh 
set to work to hunt for this animal, but without 
success It was only after he had descended 
from the mountains that a second skull was 
broneht to him, which was still stinking from 
the fragments of rotten muscles attached to 
It." 

One of these two crania reached the Museo 
Civico of Genoa, in November last, and con- 
stitutes the material upon which Messrs 
Peters and Dona, who arc engaged on a joint 
memoir upon the Mammals and Reptiles of 
New Guinea, have founded iLeir I ttchy^loysus^ Fio r — bkuUof l jchygltWhiu ofNewOumea a — SUullo/ldchygli^iiiiUiol Aumalu 



hrwjntu 

It will be observed that this skull, of which a figure is 
given herewith ^Fig. 1), copied from that of Messrs. 
Peters and Dona, wants the greater part of its posterior 

> W Pelors e G Don* “ Deicnzione di una nuuva ip«cia iliTAchy- 
Xloiiui proveoieaia d*lla Nuovr Guinra Miieiiiriun.Lle ’’ Ann Mu« Civ 
dl Si Nat dl Geniiva, vol ik (December 3, iB 76) 

" Iho " Spin/ Ant-enter' of Auilrnliiig ua uni ly called EtAiotia iDic.eiilinc 
nameiicUiura, but Meura Peiarn and Dona rej«(,l iliia Icrm in Tavour of 
at IJliirer becaiua waa prcviouily applied by toner 

in 177B to a BtBiia efflihea 


curved downwards throughout its length, which is not the 
case in the Australian forms. Other minor differences 
are pointed out by Messrs. Peters and Dona in their 
excellent description, which we need not repeat here. It 
IS quite sufficient to compare the outlines of the two skulls 
together to convince oneself that the newly- discovered 

It 1* not know n to which of the two Auhtr.il' iii apecic^ skull beJanga, 
but ilj«y are c'otely oil edj and aa regards sue there la Jiule if any dlflereufle 
between them 
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Animal must belong to a much larger and quite distinct 
ipecies, of which we trust it will not be long before 
perfect examples are received in Europe. 

The significance of the discovery of a species of Tachy- 
j^lossus in New Guinea will be appreciated when we con- 
sider that hitherto the Monotremes or Ornithodelphs, 
which, according to the most recent autbonticSi constitute 
not merely a distinct order, but even a separate sub-class 
of mammals, have been supposed to be at present ex- 
clusively restricted 10 Australia. The two only known 
genera of Monolrcmes are Tachyglossus (sive Echidna') 
and Ornithorhynchus Of the latter the single known 
species IS peculiar to South-Eastern Australia, of the 
former, the two species are found, one in South-Eastern 
Australia, and the other in T.ismania. The whole of the 
north and west of the Australian continent is, so far as 
we are at present informed, without any representative of 
this remarkable group. Looking at these facts, the dis- 
covery of a species of Monotreme in New Guinea becomes 
still more significant, and leads us to expect that when 
the mountain-ranges of Queen sUnd have been further 
explored, some representative of the order may still be 
found lingering in this district, and uniting the newly- 
discovered area of distribution with that previously 
known. 

Finally we may remark that the fundamental unity of 
the Papuan and Australian fauna was already sufficiently 
obvious by the existence amongst mammals of Macropus 
and amongst birds of such peculiar genera as Orthonyx 
and Climactcris m New Guinea. The discovery of 
Tnchyglossus brui)nti is another confirmation of the 
correctness of this view, as regards zoology, though, as 
regards the flora of New Guinea, facts, we believe, point 
rather m another direction. P. L. S. 


ON THE TROPICAL FORESTS OF 
HAMPSHIRE^ 

II 

T T has been mentioned that in some of the clays remains 
■■■ of Leaves, fruits, and flowers are met with, and I will 
now proceed to tell you something about them. There are 
some enlarged drawings here on (he wall which I should 
tell you are not all enlarged to equal scale, and there are 
trays of specimens on the table. 

These leaves arc found m various conditions of preser- 
vation. In most cases the impression only of the leaves 
in the clay is met with, but in some cases ihey are so well 
preserved that the actual substance has been retained 
although chemical changes have altered its composition, 
and it will peel off and blow away. In some of the clays 
the masses of leaves are so decayed that they cannot be 
recognised, and arc not worth our collecting 
Where the preservation is good we can readily distin- 
tinguish the various original textures of the leaves by 
comparing their general aspect and colour both among 
themselves and with existing forms. For instance, those 
which are thick, such as evergreens, thin, as convolvulus, 
hard, such as oak, or soft, such as lilac, or even velvety, 
such as the common phlox, can all be rect^nised. Their 
colours, in most of the beds, vary from buff to brown, but 
1 need hardly tell you that in no case have we any of the 
green colouring of the leaves preserved. Whilst these 
various shades of dark buffs and browns are in many 
caics the result of chemical change that has taken place 
after the leaf was covered up, yet I believe that in many 
cases this change had occurred, at least partially, before 
the covering up, just as we saw a few weeks ago the 
changed colours of the fallen leaves of autumn. 

In the darker clays the remains are black and com- 

/ Lacturfl III coAiiKlion wiih ihe Loan Callvclion of Sdantifie ApiMntUK, 
■inn at ihe South Kenimatnn Muieun, Decanbar i, 1B76, by J Sivkia 
Cirdiwr* r G S CoDtuued from p, 133 


pletely carbonised ; where this is 10 the finer venation is 
indistinct and the remains difficult to save, so that we may 
discard them unless the outline of the leaf is of unusuU 
form. The darker browns, I take it, indicate hard and 
evergreen leaves ; for instance, the laurtl-like leaves are 
always of a deep colour, whilst both the thin and the 
succulent leaves are always of light colour, as in the 
leaves which we suppose to be figi some species of 
smilax, &c. 

No other colours have been met with with one remark- 
able exception , fragments of a reed-like aspect arc found 
of a deep violet, staining the surrounding clay mauve for 
a considerable distance. 



Fig < — T^eaviw of Dicotvufdoni, from thb Lowkii Pagsiiot D*d§, 
1 and a, I'agui 3, Laurui , 4, Acer, 3, AieIie (T) , 6, Steiioc«rpui , 
7, Dryuidrai B, Qucrcui 


I next call attention to the shapes of these leaves ; the 
most cursory examination shows that the differences in 
shape are very great. Here arc drawings of palmate 
leaves, leaves resembling in general shape the beech, the 
sub-tropical Dryandra, which, though unfamiliar, have 
been probably seen by most of you in the warmed houses 
at Kew ; laurel-like leaves, a tropical kind of oak, maple, 
smilax, aralia, yew, palms, and a fern. These have been 
selected to show the great diversity in the shapes which 
existed, 

Moit people arc familiar with the process of skeleton- 
ising leaves -that is, the removal of the green part, and 
the preservation of what is called the skeleton I have 
here a large case of leaves so prepared by Mrs. J. E. 
Gardner, and which may be examined at the close of the 
lecture, 

I would next draw attention to some leaves of trees which 
arc well known as now growing in England. In these a 
continuation of the Icaf-stalk can clearly be distinguished 
running through the leaf, which is commonly called the 
mid rtb, [The mid-ribs in two diagrams were coloured 
red.] Those running from the primary ribs are called 
secondary ribs (coloured blue). There are, again, running 
from these many smaller portions, which are called the 
network of the skeleton, la some, as, for example, the 
plane-tree, there are three primary nbi ; in a few leaves 
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there are more In Bome, thr^e principal nba are very 
BtronfT, and form prominent features ; m others, as in the 
convolvulus, they are but slii^ht. Some of these secondary 
ribs run straight to the margin, and in other cases they aie 
curved Again, in some they run right out to the extremity 
of the margin, as in the elm ; and in others they are curved 
back, as in the hg. These are things to be noticed, which 
it will be seen are of consequence. 

I wish now to refer to the character of the margins of 
the leaves. Here is a drawing of a hg leaf in which a per- 
fectly smooth margin will be observed ; whilst ihe elm is 
saw-like, or sert as botanists call it In the dryandra 
the margin is dtcply notched, whilst in a strange-looking 
form (Stenocarpus) the edge is markedly lobed , m the 
case of some palmate leaves the edge is smooth, as in the 
passion-Hower, or serrated, as in the fossil aralia. Those 
who have paid any attention to leaf form, have no 
doubt observed that leaves, even from the same plant, 
differ in some of these characters. This constitutes one 
of the greatest difficulties which presents itself to the 
botanist, m the endeavour to decide by comparisons to 
what plants the fossil remains probably belonged Still, 
there are numbers of specimens with which wc have to 
deal presenting forms so unmistakably alike ihit we are 
able to group them together ; and even putting on one 
side many fossil forms about which we must feel consider- 
able hesitation, there still remain a vast number about 
which we can feel little hesitation as to the value of the 
comparisons. 

It is worth while to pnint out that when we compare 
these leaves wiih the existing flora and contrast in like 
manner the plants of the coal period with the existing 
vegetation, we see that there is a much closer resem- 
blance between these plants and the present plants than 
there is in the case of coal plants. That is, that in ihese 
forms we have a nearer approach to the existing stale of 
things than there was in the coal period, a matter which, 
in viewing the evolution of plant hfci cannot be over- 
looked, whatever may be the value to be set on such 
evidence Those who know an) thing of the plants of the 
coal penod are aware that we find there gigantic forms of 
which we have only dwarf representatives at ihe present 
time. The principal of these forms are gigantic horse- 
tails or Equisiiaces, great lycopods, as the Lepido- 
dendron and Sigillana, and tree-ferns, all very unlike the 
representatives of these groups now living. Here, how- 
ever, the resemblances to ihe existing vegetation is close, 
not only in the arrangement of the ribs, but the size of the 
leaves, and also in those cases where we have groups of 
leaves joined by twigs, the method of attachment is 
iimilar. 

To determine to whnt kind of plants each of these 
leaves belongs is a matter of considerable difficulty and 
requires an extensive knowledge of the plants now living 
on the earth. Although we have collections of growing 
plants from different parts of the world in various con- 
■ervatorieSf such as at Kew, it is on the dried specimen*; 
brought home by travellers, or sent from abroad, that we 
mainly have to depend. How frequently leaves closely 
resembling each other but belonging to plants of widely 
different kinds are met with, the careful student of botany 
knows well. It requires a comparison by a skilled eye of 
the most minute details to arrive at conclusions on which 
any reliance may be placed. 

The work of comparison of this immense number of 
leaves is necessarily a work of considerable time, and is 
■till in progress, but some conclusions have already been 
arrived at. 1 call your attention to a large group of 
growing plants, from the conservatory of Mrs. J. E 
Gardner, which illustrate the kind of foliage existing 
in England in the Eocene time. Those who have 
paid attention to this subject will not doubt that these 
are palms ; these are unmistakable ferns ; botanists are 
Agreed that this form is undoubtedly referable to the 


group to which M/j dryanclia belongs , this may with 
almost ccitainty be referred lo the beech tribe ; this 
doubtless belongs to the same tribe as the pea ; this 
15 an aralia , this an acer or maple ; this a laurel, and 
this a yew Specimens of elm, acacia, chestnut, great 
aroids, as well as hundreds of other forma, have been ob- 
tained, some of the comparisonsof which have alrcadybeen 
delenmned, and some few are of forms which appear to 
have no living analogies whatever. There are also count- 
less fruits, many of which can be recognised as like those 
now existing ; a few flowers too have been met with 
These fruits are of great assiiiLance in telling us what 
plants were living at ihe Lime, as they are compared with 
greater certainty than the leaves can be 

1 have mentioned the cabinets in the Loan Collec- 
tion , close by is a cabinet which contains the collection 
made by Daron von Ettingshausen, and although time 
does not permit me to do more than allude to ihem, I 
would just mention that collections of an approximately 
similar geological age have been made from Switzerland, 
Italy, Greenland, and Austria, so that taking together all 
these localities we get a fair notion of what was the vege- 
tation of the period which geologists call Eocene. You 
must remember geology is a study only of this century 
Interest, at first small, spreads now over all Europe, and 
gradually records of past vegetations of different ages are 
being brought to light and compared. 

I would say a word or two by way of explanation of 
the origin of the different colours of the sands and clays 
which have been mentioned. The yellows, buffs, and reds, 
which form the prevailing colours of the lower series, owe 
their origin to iron in various chemical conditions The 
granite from which they were derived contains sufficient 
iron to account for iron being in solution in the streams 
by which they were deposited. The different colours of 
the different oxides of iron are here shown. The anhydrous 
sesquioxide is of a deep linge ■ the hydrous sesquioxide 
gives a yellow colour, [A successful experiment was 
then made with a large glass jar of rain-water with dis- 
solved grey granite held in suspension. To show the 
amount of iron present in the granite, a little ammonia 
was added, which changed it to a dark colour. The 
green oxide thus obtained would, on evaporation of the 
water, take another degree of oxygen and change to a 
bright red sesquioxide This red oxide was produced in 
a second jar, and shown to be the same as the colouring 
matter of the red clays ] Dc la Bcche, in his researches in 
theoretical geology, alludes lo the fact that pipe-clays of 
similar colours are now being deposited in some of the 
lakes of North America, 

Whilst some of the dark colouring of the darker clays is 
due to iron, that of some of the middle clays may be due 
to the fact that, whilst these beds were being deposited, 
the source of the stream was coming from a district 
farther north, cutting perhaps across the Somersetshire 
and Gloucestershire coal-field. 

The question may perhaps have presented itself to your 
minds—how is it possible that the tropical forms of which 
we have spoken, such as the palm, aroids ^ cactus^ &c., 
could have grown alongside of the apparently temperate 
forms, such as the o< 3 i^ elm^ beech^ and others. Time 
does not allow that I should go at any length into the 
explanation ol this ( but 1 may just remind you that in 
the long geological record of the beds found in England, 
there are to the geologist unmistakable indications of 
many changes in climate. Further, a&tronomcis, having 
calculated ine path of the revoluiion of the earth in ages 
past, tell us that in successive periods, each consisting of 
about 26,000 years, each hemisphere, northern and south- 
ern, has been successively subject to repeated cyclical 
changes in temperature. There have been for the area 
which IS now England many alternations of long periods 
ol heat and cold. Whenever the area became warmer, 
the descendants of semi-tropical forms would gradually 
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creep fuither and further northp whilst the descendants 
of cold- loving plants would retreat from the advancing 
temperature. Vice vend^ whenever the area became gra- 
dually colder, the heat-loving plants would, from one 
generation to another, retreat further and further south, 
whilst the cold-loving plants would return to the area from 
which their ancestors nad been driven out In each case 
there would be some lingering remnants of Che reti eating 
vegetation (though perhaps existing with diminished 
vigour), growing alongside of the earliest arrivals of the 
incoming vegetation. Such is a possible explanation of 
our finding these plant remains comingled together. It 
must, too, be borne in mind that it is not so much the 
mean temperature of a whole year which affects the possi- 
bility of plants growing in any locality, as the fact 01 what 
are the extremes of summer and winter temperature. For 
ocample, one place may have a mean winter temperature 
of 50*^, and a summer one of 70° , while anoiher place 
might have a mean winter temperature of 20^*, and a 
summer one of loo"^, and yet both have a mean annual 
temperature of 60°. In Cornwall the maiden -hair fern 
grows m sheltered localities, because the winter tempira- 
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lure never sinks to the point that would cause ils de- 
struction. Again, at that most charming spot in the west 
of Ireland, Glenganlf, the arbutus still forms an abundant 
underwood; and the Irish filmy fern Nourished in many 
favoured spots until quile recently, when the modem, too 
comforCable Eccles Hotel has retained tourists in the 
district, who have ruthlessly carried off, as reminiscences 
of a pleasant holiday, this whiuh was one of the most 
aiCracLive features to the botanists 
These facts, which reem so simple when laid out m 
diagrams, are the results of long-continued and careful 
work; but )ou may take my word for it, having enjoyed the 
pleasure during my holidays for many summers, that 
hunting for fossils is a fine, healthy and active exercise 
As regards this particular district, let me tell you some of 
my experiences. Fossils are not to be obtained here 
without hard w'ork , the steep and cruinblmg cliffs have 
to be climbed, and most diligent search has to be made 
lor mdicaiions of their. Fifty times, perhaps, the cbHT 
may be JabunousJy scaled to examine what appears from 
ihe beach to be a promising-looking patch of clay, to 


result only in disappointment ; either the clay turns out 
to be too sandy, ana the impresiions valueless ; or it con- 
tains nothing , or it is found, on ncanng it, to be in- 
accessible. But supposing well-preserved Icaf-impressions 
reward the search, a secure footing has first to be cut with 
a light pickaxe ; then the sands or clays overlying the 
leaf-bed have to be removed by spade and pick — real 
navvy^s work this — then to get out blocks large enough 
to contain the palm-leaf shown in this drawing, which is 
only enlarged twice, the leaf- bed has to be undermined 
to a depth of five or six feet, a difficult operation requiring 
patience, and the then hanging mast of cUy has to be cut 
off with the pick, being too plastic to break away by its 
own weight When nearly cut through, it gradually breaks 
away, and falls gently on to the platform prepared for it 
underneath The blocks thus obtained are sometimes too 
large for three or four men to tilt over. The method is 
then to leave them to dry, aj> when wet the clay will not 
split to disclose the leaves. It is then, 1 can assure you, 
that 1 esteem myself foTlunate if some too curious excur- 
sionist, or cnihusiaslic townsman, does not arrive during 
my absence with a hammer to break the blocks up. So 
great has been the curiosity excited, that fossil izers have 
so far forgotten their sense of justice as La get up at day- 
break to appropriate Che result of my work had not the 
faithful coast- guardsmen, with a keener sense of justice, 
been near. 

Wet weather of course puts a stop to operations, and 
buries the working in mud and sand^snineiimcs two or three 
Icct deep even in a single night. When the workings are 
as far off from your headquarters as at Poole Harbour, and 
the specimens heavy, a boat is necessary to convey them 
home. The most enjoyable moments are, perhaps, those 
occupied in spliuing the blocks, as one then shares what 
1 should suppose to be Ihe excitement of gold-workeis, 
except that gold-Bnding must be more monotonous, as in 
this case no one can say what sort of treasure may reward 
us next Anyhow, it is a recreation siiongly to be recom- 
mended to those who like healthy exercise, freedom, and 
the sea. 

[A large and heavy block of matrix was then split, in 
illustration of this part of the lecture, and a layer showing 
hundreds of leaves, exposed for the first time to view ] 

I have now endeavoured to give you as accurately 
as I can, ihe absolute facts as far as we can learn 
them, respecting the conditions under which these beds 
w'ere depositee^ the sources from which the material 
was derived, and so far as we can tell, by comparison 
with existing vegetation, what were the trees of which 
these leaves are the records, and also the climatal con- 
ditions under which they grew. We may now, in con- 
clusion, allow our imagination to come into play, a scien- 
tific use of the imagination, 1 hope it is, while we picture 
to ourselves the appearance of this area during the time 
these beds were faKCing formed. The changing force of ihe 
streams and their directions varying from time Co tune, 
would, as we have already said, frequently undo the work 
of accumulation which had been previously done. 

We have reason to believe Chat there was here a width 
of valley closed in to Che north by the chalk hills which 
are still represented by the chalk range of North Hamp- 
shire and Wiltshire, and on the south and east by accu- 
mulations forming the lagoon barrier of which 1 have 
spoken. The course of the stream was from west to east. 
1 o the cast was the sea, to the west was the valley of the 
sUcaui, about some of the conditions of which we are 
necessarily uncertain, in consequence of the changes from 
upheaval and denudation, which have extensively modiAed 
that district, When the streams were from the rainy 
seasons swollen they moved along at a rapid rate, sweep- 
ing away previously deposited beds and also bringing 
down coarse quartz grit and blocks, which formed the 
gritty beds of which 1 have spoken. When the streams 
were not so violent then there were doubtless frequently 
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repeated scenes such as I will now attempt to describe to 
you. In this ideal picture 1 have endeavoured to depict 
what I consider to have been the state of things. Here 
we have the valley of the river some six or seven miles 
broad. The streams reduced to streamlets meandering 
ihrcugh dried and bmen sand-banks Among them are 
more elevated patches— islands, if we may use the term — 
islands standing up from the gcncr.il expanse of 'and, and 
in some cases actual islands m the sense that they were 
surrounded by water Here and there pools of water, 
some almost stagnant, others fed by minute streamlets 
Lf'oking at the scene from a southern standpoint we 
should see to the north the distant chalk range Whilst 
a’ong the shore o( the opposite bank of the valley we could 
with some difhculiy detect the various forms of vegeta- 
tion, which WL should see wiih greater clearness in the 
more immediate foreground In this valley a singular 
stillness must have prevailed, as no trace of animal life 
whatever has been found, except a feather and a few insect 
wings blown in from the southern bank 

Of the following at least we arc pretty sure, and of 
numerous otheis wc can be almost sure, but there arc 
indications of very many besides, the relationships of 
which are at present but imperfectly defined. 

Here we should sec the graceful fan-palm and the feather 
palms, adding softnL'iS to the view by their elegantly-curved 
and droojjing leaves, laurel and dwarfed oak, stately 
beeches, clumps ot feathery acacia, irelliscd and festooned 
with sinilax, the trailing aroid, with its large and glossy 
foliage niid an undergrowthofiT/zw^jj/z and of cypress in the 
swainpiei ground, and variations m colour caused by the 
foliage of cinnamon and tig, and the ground clothed with 
terns and sedges On the barren sands of the distant 
valley are growing clumps of giant and weird- looking 
cactus It IS not difficult to picture to ourselves the view 
(bee K ig 2 ) 

All this btauty is gone. We have nothing but llicse 
iccords of what must li.ive been a view of great loveli- 
ness, which only the toil of the geologist can even faintly 
leproduce. 

** The hills are shadow^*, and they How 

h>om form lo form, and noilung stands, 

'I'hey melt like mist, the solid lands, 

Like clouds they shape theinBclvcs and go 

'Iher'; rolls ihe deep wlicrc grew the tree 
Farth, what Lhan^es hast ihoii 'een ’ 

There whcic ihelung street roars, hatli been 
The hiiiliiess of the ecuiral 


7 II h REPORT ON THE A USTRIAN ^'NOVARA ” 
EXPEDITION 

A FKW days ago Admiral v Wiillerstorff Urbair, late 
Cuinmandei -in- Chief of the Austrian Novara Kxplor- 
ing Kxpedition, had an audience of theFmpcror to present 
to Ills Majesty the final rcpoit on the scientific results of 
this great exploring ciuisc round the world. It has re- 
quiied about seventeen years^ serious labour, and has 
cost nearly 13,000/ sterling to complete this important 
scLciuihc work, cnibr.aLing 18 vols 4to. and 3 vols. Svo, 
and containing the anthropological, botanical, geological, 
zoological, physico-nautical, statistico-commercial, medi- 
cal, and deaciiptivc parts. 

The Hfinative of the expedition, wriLLeii by Dr. Kail 
von Sefaerzer (an author also well known in England, and 
at present attached to the Austro-Hungarian Embas'^y in 
London), has me£ with such a success that five editions 
have been published and more than 29,000 copies sold. 

The most interesting of the purely 5cicnu(ic publicaiinns 
is the geological part, by Dr. HoLhstetter, whiLh gives 
the most complete description of the geology ol New 
Zealand, the author having been the first naturalist who 
thoroughly explored these antipodean islands, and he has 


carefully examined and desenbed its gold and coal de- 
posits. The statistico-commcrcial part, by Dr Karl von 
Scherzer, has become quite a standard book on the 
Continent. 

The price of the complete series being very high (391 
florins, or nearly 40/ sterling), the Emperor has given 
permission that a considerable number of copies of this 
most valuable publu alion should be given away to public 
institutions and libraiies in the empire, as well as in 
foiLign countries, and a‘i the Nmwa has met with a 
paiticularly kind rccepliou m the Hiitish colonies, the 
libraries of these have been considered first in the 
list of recipients of this great national work, which is a 
monument of scientific investigation 


THE CYCLONE WAVE IN IlENuAL 

A n interesting correspondence on this subject has ap- 
peared in the Ttmts during the last few days, evincing 
generally on the part of the correspondents an cai ntst effort 
to mouse the public mind to a sense of the necessity oi 
something being done towards mitigating the calamitous 
results of such occuirences in the future The subject 
being one that must sooner or later be faced, it is beside 
the question to point Lo the destiuctive flooding of ihe 
Thames as a proof that the Government of India docs 
not differ gieatly in such matters from siinilar authorities 
at home 

As regards the meteorology of this important question, 
three lines of inquiry stand promincnlly out as calling for 
special and extended investigation Thu first of these is 
a thorough discussion of the storms of the Bay of Bengal, 
or a continuation of the work under this head which has 
been ably begun by Mr lllanford and Mr Willson. The 
second line of inquiry is the cause or Lauses which 
originate the cyclone wave .uid deLermine the coiuse it 
takes — a siiViject on which wc cannot be said to have any 
information at present, all that is or cin be said being 
little more than iinsatisfaclory cunjecturcs. To carry out 
these inquiries with the fulness and with the detail re- 
quired to ensure a sueccssful handling of the subject 
additional stations must be estabiislnd and the taking of 
meteorological observations must bu more e\tensively and 
ficquently done than is now the piaeLiie on board the 
ships which navigate the Bay 

i he third line of inquiry is the systematic inauguration 
of a meteorological survey of the Bay of Bengal and its 
shoies, with a more strict reference to it^ storms, by having 
first-class meteorological stations established at Tnneo- 
nialee, Madras, Vizagapatam, False Point, Saugor Island, 
ChitUgong, Akyab, Cape Ncgrais, the Andaman and the 
Nicobar Islands, these stations having a full equipment of 
instruments, including in each case .a con I inuously regis- 
tering baioincter and aneniorneter. With these instru- 
ments the law of the diurnal oscillation of the barometer 
and of the changes in the direction and velocity of the 
wind, including the variations with season, would become 
known, and any deviation thciclruin which may happen 
to occur, could be telegraphed at once to the head office 
at Calcutta. It maybe regaidcd .is absolutely certain, 
that no lung time would elapse before the naiiiie ot the 
disturbing force, cyclonic or oihurwisu, revealed by the 
anomalous readings of the barometer and anemometer 
would conic to be correctly inicrpretcd ; and with the aid 
of frequent telegrams from the whole circuit of stations, 
so well interpreted that the superintendent at Calcutta 
would have no difficulty m localising the cyclone, its 
track and rate of progress would be so certainly known 
that warning could be sent to the coasts threatened by it. 

This system ot stoim warnings must not be coniuuiided 
with that practised in Great Britain, in which no iLfiued 
system of obseivaiions is called into play, and in which 
no accurate knowledge of mean peuodic changes is re- 
quired. What is chiefly required in this country is a 
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Vigilant outlook for uhat max be called the grosser 
changes of atmospheric picssurc and of the wind^ and a 
very moderate knowledge of meteorology for their in- 
terpretation. So cleaily is this the case that notwith- 
standing the great ad\rinces made by 11 cteoiology in 
recent years no pi ogress has been made in this country in 
issuing warnings of the approach of storms, since the 
number of fresh gales (S of Bcaiifort-scale) of which 
warnings have been sent are atill somewhat under the 
percentage of success attained by l''itzroy m 1864 

But in India it is diflerent. Any system of storm- 
warnings there, to be successful, must be based on a 
refined s>sLem of observation carried on at a considerable 
number of stations m such positions as we have pointed 
out- those positions being selected with special reference 
to this inquiry. 


ASTRONOMILAL COLUMN 

An Oi^iERV^A lonv on Kina. — Prof Tacchini sends us a 
note read before the Accadcmia Giucnia on September 22, 
1876, ciiLilled, ** Dtlla convciiien/a cd ulilit^L di engere huU’ Lina 
una Slaziune A^tronomico-Mctcorologica/’ in which after describ- 
irg his experiences during a biief a&ccnt on September 15 iG, 
he expresses Ins views with regard to the establishment and most 
desirable Rtling of an obscivalury on the mountain to be mainly 
devoted to spectroscopic and meteorological observations 

Prof TacLhini ascended on the morning of September 1% 
from Catania to the station occiqued by a party of the 
English and American expeditions on the occasion of the 
total solar eclipse of December, 1870, and found there a 
dimiimlion of temperature of 33“ Centigrade lie bad taken 
with him a Dul load •telescope of 3* inches aperture, a spec- 
troscope of strong dispersion by Tauber, a small bpectroscopc 
of Jannsen, an aneroid barometer, Ihcrmometers, and a pola- 
riHcope At loh 30111 A.M , on the iGtli, a few detached clouds 
only being priscnl, he remarked that the blue of the sky was 
much deeper than at Faleimn or Catania The solar light 
had a special character, it seemed whiter and more tranquil, as 
though due to artificial illumination by magnesium Viewing the 
sun rapidly with the naked eye, it was seen as a black disc sur- 
rounded by an aureola of limited extent, projected on the blue 
ground of the sky. On interposing an opaque body before the 
disc the auieola was seen better but always limited, and the pure 
blue sky terminated the same, which extended to rather more than 
half the solar radius , with the nuked eye it was difficult to judge 
if the aureola was of equal breadth all round the disc, and the 
only thing well marked was the dilTercuce from the view obtained 
at the level of the sea , while the sky 15 ordinarily wlulish about 
the Eun, on Etna it remained blue, and the aureola acquired a 
beUcr-dehned contour With a helioscope the aurcoka was much 
better seen, and its border appeared irregular, and as though 
it were rather more extended at four points, which, at noon, cor- 
responded to the extremities of the vertical and horizontal diame. 
ters of the disc, At 3 P M., after interruption from clouds which 
in passing rapidly at short intervals produced a striking effect by 
the formation of a sLupendous senes of coloured rings round the 
liui containmg all the gradations of colour in the spectrum, a 
phenomenon new to Prof Tacchini, the Tauber- spectroscope 
was applied to the telescope for examination of the solar 
spectrum, and the observer expresses his surprise at the hae 
definition of the lines and the extraordinary distinctness of the 
whole ; the chiomusphcrc was bright. 

In the evening at loh., the spectacle of the starlit sky was 
novel and enchanting hirius appeared to rival Venus, the finer 
constelltUons acquired an altogether special aspect, and the ap- 
pearance of the Via Lactea was astounding. The image of the 
planet Saturn was admirable, and the peculiarities of the ring 


and belts were seen to much greater advantage than at Palermo, 
shoitly before leaving Venus afforded remarkable proof of the 
rare quality of the sky of Etna '1 he planrl shone with a power- 
ful light, which cast shadows during the ascent of the mountain ; 
it scintillated frequently like a star The telescope showed, on 
the northern part of the phase, an oblong space, less illuminated 
than the rest of the disc, which Prof. Tacchini says was sicura- 
menle una macchia del pianeta ” 

S}iectroscopic observations were renewed on the following 
morning, when the sun had attained an altitude of lo^ The 
chromosphere was "magnifiLent the inversion of the magne- 
sium and of 1474 was immediately evident, which was not seen 
at Palermo with the same telescope 

With regord to the proposed observatory which Prof, Tacchini 
IS desirous sliould be an accomph<shccl fact before the meeting of 
the scientific bodies at Rome, in .September next, he propusci 
that It should be erected at the Ctinttn and slumld 

be named after Pellini, and that it hhould belong to the Univer- 
sity of Catania He suggests that it ought to be provided with 
a refractor of hist-ratc quahty and of at least l6 ccntinu (about 
6 3 inches) aperture, and he advises that while the mclcorologi 
cal instruments which should be adapted to the requirements of 
the day, as indicated by the London Congrtss, would remain 
constantly at the Bcllmi Observatory, a duplicate mounting 
might be provided for the refractor at some S[iut within the Uni- 
versity of Catania, with its proper dome, the other being fixed 
on Etna, so that while from June to the end of September □Mro- 
noimcal obscrvalions could be earned on upon the mountain, 
during the winter they might be marie at Catania, where the sky 
IS a very good one , the astronomer would thus have only the 
object-glass with Us Lube to Iranspurl to and fro Prof Tacchini 
further suggests that accommoJatiun for vi&Uors should be pro- 
vided, Willi the view to increasing tlicir numbers, and that a 
certain payment should be made by them, to go towards the 
maintenance of the Oliservatory and its custodian. 

We wish every success to the scheme thus cncrgcLicj^lIy 
brought before the Italian authorities by Prof. Tacchini, and 
have no hesitation in predicting important gams to science from 
its adoption 

liiE Nwv Star of 1604 — The vicinity ol this star’s place 
deserves to be closely watched, as it appeal -i by nq means im- 
probable that the object may lie identified amung'it tne lele-copic 
stars actually visible, by final! lluctualions of briglitUL^s, which 
there arc grounds for supposing to have been the case with the 
so-called new stars of Tycho Brahe and Anlhelm 

The best position of Nova 1604, is no doubt that deduced by 
Prof. Sclionfeld from the observations of David Fabrlcius, found 
in the ii/rrte mutuiv in Fntsch's edition of Kepler's works. 
Fabnems measured the distance of the new star from if, a 
Ophiuclii, a Aquilz, and a Scorpii, and the discussion of rhese 
measures leads to the following place for 1605 o, R.A. 256" 45' 43" 
or I7h. 7m 2 9s , N r D 1 11“ 4' 42", with probable errors of 
± 2 os, and ± o 65' ; this position brought up to 1877 o is U A. 
I7h 23m i6s , N P.D III” 22 4'. The nearest catalogued star 
IS one of 8 9 mag observed in Aigelaiider’a Southern Zones, 
No 16672 of Oclrzcn’b reductions. Kepler’s star precedes, ac- 
cording to Schoiifeld’s calculation, 25 js., ani is N. about o 8'. 
There is a star 12 13 mag preceding Argclander'a star 18 '8s. and 
I 6' to the Bouih, suspiciously close to the recorded place, since 
the probable errors are no safe guide in luch a case as this. 
Chacomac on Chart No 52, 1 as a tenth magnitude in about 
R A. I7h 2im. 50s , N P D. iii” 22' for 1855, which is not 
row visible or was not last summer. But the locality requires a 
Btrictcr and more syalemalic caamuiaLinn, which may be sug- 
gested to some one ol our astronomical readers, who possesses 
adequate optical power, when Llua region of the sky u favourably 
situated for observation. 




yan , 1 8, 1877] 


NATURE 


263 


METEOROLOGICAL NOTES 

Storms and I'ltioDa of ihk Past Six Wkkks — An 
examination of the Daily Weather Maps published m difTercnt 
countries of Europe for this period la very insti active The 
most common course taken by the winter storms nf iiortli-western 
Europe IS an easterly or north-easterly one, and the tracks of 
their centies he bomc where between Faro and Iceland Hence 
the winter climate of the Hritish Isles is charaLlensed by soutli- 
weatcily winds, and the relatively high temperature and humidity 
which they bring with them from the Atlantic This slate of 
things IB occaBionnlly varied by the centie of the storm parsing 
m its easterly course across England, along the Channel^ or over 
a track even still further south, lesultmg in easterly and northerly 
winds at places situated to the north of the centre track, with 
the probable accuni])animents of sleet, snow, or hail, low tem- 
peratures, chill drizzling rains, and heavy seas Since, how- 
ever, the storm -cenlres usually snuii pass on to eastward, the 
easterly winds accompanying them are generally not of long 
continuance. Hut during these jiast six weeks, notably from 
December 1 to 7 i 16 to 24, and 31 to January 7, the cyclonic 
centres have bad then course in the south, or to the Sfjul)}, of 
Ihe Untish Islands, and consequently easterly mid northerly 
Winds have prevailed, particularly in the north of fireat Hritain 
The cyclonic cenlresj instead of advancing, as ordinarily happens, 
to eastward, oscillated backwaids and foi wards — to eastward 
and then to westward, to nnrth-westward, and then to soiith- 
castwaid — being thus continually for days together in the south 
of the lirilibh Islands, and hence the pcibistcncy of the easterly 
winds for bcvcral days m succcbsion in the north Finally, since 
htcep gradients prevailed frequently and for conaiderable ju^rlocU 
from Nuilh Hritaiii lo Norway*, the easleily winds acquired ,1 
violence, as well aa a persistency, almost unprecedented, strewing 
the coaita with wiecks, and raising high tempestuous seas, 
wliidij particularly when conjoined with the high tides m the 
beginning of Januaiy, damaged harbours and other property to 
an extent fortunately of rare occurrence in these islnmK. As 
frequently happens, gradients wcie also steep and winds violent 
over the Channel and the south of I'mgland The fciiow and 
rainfalls were also cxccsbivc, and blocking up of railways and 
river iloodings, with the inconveniences and disasters attending 
then], were experienced m all parts except the noUh-wesl of 
Great Hritain. At many places the rainfall of December was 
the heaviest evci recorded. The intimate bearing of the weather 
of bcandinavia and Lapland on that of Great Britain, and its 
great scientific importance in forecasting llrilibli weather — a 
point we have on vaiiouB occasinni insisted on m thi* journal — 
were scvciaL times conspicuously illustrated dining the singular 
weather of these six weeks 

PJiVsirs Oh THF A 'I LAN ] le Ocean — Dr Buys Ballot has 
made a valuable contribution to the physics of the Atlantic 
Ocean in a paper just published on its mean monthly atmo- 
spheiiL pressure. The author wisely gioups the obscivations for 
each degfee of latitude along the outwaid and homeward bound 
routes of the Dutch ships on board which the ohservalionb were 
made The extent and laborlousnoa of the work will he undcr- 
atood from the fact that for the North Atlantic alone, 175,003 
observations have been discussed for the outward, and 163,418 
for the homeward bound route We shall take an early oppor- 
tunity of reverUng to the subject of this paper , in the meantime 
we content ourselves with heartily recommending the paper 
more particularly to seamen, from its great utility in navigation, 
seeing that it gives them the average barometric presbure each 
month for each degree along this great highway of commerce, 
which, when intelligently interpreted by the wind which happens 
to prevail at the time, puts them m possession of information, 
t)]c importance of which it u imposfiible to over-estimate. 


Wi A CHER M\ps or Germany — 'Die Wcaibcr Maps of the 
Lhutschf Sf'tVrtO in Ihenumberb for January, already received, give 
on a large scale the baromctnc curve and the himrly direrlion and 
furceof the wind for the twenty-four hours previous, as recorded 
by the sell registering instruments at Hamburg The value of such 
data in the btudy of the daily changes of the weather it ib un- 
necessary to point out This Office has aNo begun to publish 
monllil) Tisum^x of the weather of the Continent, of winch those 
for January and rebruary, 1S76, have appeared, containing 
short papeis by various well-known meteorologists, referring to 
the weather of the month , and the averages and extremes for 
the month arc briehy but lucidly discussed for all the stations jn 
Germany, and for many other stations in the countries adjoining 
A valuable chart is given showing the tracks from day to day of 
all the European storms of (he month, 

Tlil'Niii* RsroRMs IN CiNlRAi. r.UROPE --It waa recently 
shown by M. voii Bezuld that thcic is a double maximum 
m the frequency of summer thunderstorms in particular re- 
gions of cential Europe, The results of further researches 
by others seLin lo point in many cases to a similar be- 
haviour 111 hydroineleors geneially Thus a double periodicity 
in hailfall has been demonBlralcd by M Prettner for K.irnlhen 
and M Fournet for the Rhone Valley And more recently 
still (/%f Ann ), Di Ifellman, having studied the rainfall 
m North Germany, la led to the following conclusiona — r 
There is a double maximum in both the frequency and quantity 
of ram in the summer months m North Germany 2 The 
first maximum falls, m the case of quantity of ram, in the begm- 
tiing of the second half of June , that foi frequency of rain mthe 
beginning of June . the scuonil maximum foi both cases m the 
middle of August. 3 The fiist maximum la more mlcnsc in 
the case of frequency of rain, and weaker in the case of quar Jty 
Dr llcllmann oilers an explanation of these phenomena, fur 
which, however, we must refer to the original. 

SuNsrois AND Weather - - Vrof FnLq of Zurich, has shown 
from a comjiansoii of annual meteorological sLalisticq, that the 
yean distinguished by a maximum of solar spots coincide very 
closely wllh those years marked by cxceplionally severe liail- 
sLorms and an unusual average height of ihe great rivers Thii 
law IS shown to be m accordince with observations made during 
the past century in all litiludcs, the &i>ecial periods occurring at 
intervals of eleven years. 

BIOLOGICAL NOTRS 

Cin-MICAl CHAM^FS OnsER\ED DURING PROGRESS OF IHE 
PoTAio Disease — The Rev J II Jcllett dotaiU the results or 
a senes of cxjienmciits made to ascertain (i) whether ihere be 
any development of sugar during the progresss of the disease, 
and if so of what kind ^ (2) wlieiher there be any perceptible 
change in the quantity of nitiogen? It would appear liut the 
firsit stage of the disease in the tuber ]'> marked by an incre.ise in 
the quantity of th'-' nitrogen, which seems to attain its gieatcst 
value before the stage of discoloration of the tuber. The same 
stage of the disease is also marked by the development of sugar, 
both glucose and sucrose. In the second stage of the disease, 
marked by a great increase in the discolouied part of the tuber, 
the part which remams apparently sound shows no increase ol 
nitrogen, but a very consulcrnble increase in the quantity of 
sugar, while in the discoloured part there ib a diminution 
both in the percentage of nitrogen and of sugar. It will 
be remarked that ihe development of the ^ugar continues 
for a considerable time after the nitrogen has attained its 
maximum value. Mr Jellctt has no doubt that the whole ol 
this sugar IS formed by the conversion of the potato starch, 
ihough he IS nut aware that there is any known method by which 
starch can be made tc pass into sucrose , possibly this effect may 



26.; 


NA TURE 


\ yan . 1 8, 1877 


be produced by Ihe presence of Lhe fiinpis. (/Vo^. R. Irtsh Acad , 
Vol iL, Senes ii Science, Janu^iry, 1S77 ) 

CoMMFNSAi ISM AMONT. Ca'I T RVii T Aks —The following ex- 
tract from a lelter from Fnt/ MuLler, dated Itajahy, Brazil, 
October 22, has been sent us by his brother, Dr. Ilerniann 
Muller, of Lippsladt — " I have lately become acquainted with 
an interesting case of commensalism in two caterpillars, of winch 
I inclose a photograph taken by my friend, Scheidcmanlel. 
The larger caterpillar, With red head, protected by long 
branchy slmging-hairs or thorns, lives on mulberry and otlier 
trees I.ike other caterpillars protected from enemies by odour, 
stinging hairs, or otherwise, it si Is on the upper side of the 
leaves, and is light-coloured, the head red, tlie hairs 'white 
Across il^ back, between its thorns, Iheic 5it3 a small bUckish 
caterpillar, pro Letting itself by the thorns of Lhe large coni- 



piniun 1 lojk off the small calLrjiillar from the large one, 
but It soon occupied again the same jilace In older to take a 
photogiaph of il, the largei caterpillar u is .uiASthelised with 
ether , it recovered again somewhat, liut after two days it 
died The smallei cateriidbir has now left its place and uken 
refuge on another caterpillar in the same box ; on this it 
■Its somewhat further forward, on the base of the abviomen In 
Its former host, the place where the small caterpillar sat looks 
pale, as if it had been scoured . The small caterpillar from 
above cats small holes in the leaf on which the larger one is 
lilting As far as 1 know, no similai cose has hitherto been 
observed " 

DlISTERINIt BeeiI ES AS A CURF I-OR TrYPaoi’lIOIU A — M 
de Saulcy, pi. re, laid before a late meeting of the Knlomological 
Society of b ranee the is of two species of beetles helo iging to 
the Mtloidru tunut^ and Myhihis ii’riehrosa) which had 

been sent to him from (xibes, in Tuins, by M de C Iievanier, and 
which constituted llu medicine in use by the people of Amcrna 
13 a cure fur hyiliophobi i It ib known under the name of 
Pttnonot and 13 mentioned in several Arabian work « on medi- 
cine A portion about Lhe weight of a gram of corn is given to 
the suDercr The medical formula directs that it should be taken 
in some meat go up by the person bitten between the 2lBt and 
27lh day after the bite , if taken before or after thcGe dates it 
will not effect a cure. Tho natives of Amerna seem to have 
great faith in this cure, and preserve the dried beetles as a Irea- 
Bure. It might be worth while to try a senes of experiments on 
th« use of the vesicalmg beetles in this terrible malady But it 
should not be forgotten that so long ago as 1 750, Lmnneu^, in 
his diucrtation, “ De Materia Medica 111 Regno Animali, * sug- 
gested lhe employment in such cases of the common blisteimg 
beetle, and in 1856, when M. L Tairmairc laid before Lhe Ento- 
mological Society of France a brochure byM Saint llombourg 
on the treatment of hydrophobia by the administration of a 


species of Meloe, many of Lhe members then present men- 
tioned LhiL this remedy was known for a very long time m 
Germany {Ann Soc Knt France^ 27 Dec , 18751 p. 

clxiii ) 

CARnoNii-ERous Ami'iuiua IN No^ A SruriA —In the Car- 
boniferous era many of the Sigillanan tiees became partly 
embedded, and as they decayed their inner bark and woody axes 
crumbled away, leaving open holes on the surface of the ground 
into which were swept by watci, or fell accidentally, the animals 
of the period together with vegetable dtbris. In this way suc- 
cessive layers of deposit, witliui the trunks of the irees, became 
stored with skeletons uf Arnpliibiati animals, snails, i!^c , 
which they have retained in an admirable state of preser- 
vation Dr J W Dawson, whose former investigations on this 
subject are well known by all paKeoiilulogists, has recently exa- 
mined a fresh trec-Hlmnp about 2 feet high and 18 inches m 
diameter In its interior were found no less than thiitccn skele- 
tons, more or less complete, belonging to six species, including 
Hyltrptton daios&m^ Dendmpeton acaUanuui^ F. owcni, a 
new species of Ifyh'rptton and Hyhnomns iyeiU In the last 
part of the A men on yournal of Suture and A rtf Dr Dawson 
has desenbLd these icniams. 

Ac I ION 01- llik HhaiN -At a recent sMmr of the French 
Academy, MM Giacuniini and Mosso presented Llie photograph 
of a woman who, from a syphilitic anfccLion of the cranial waIN, 
had lubl a great part ul the frontnl and the two parietal bones. 
The movements uf ihc brain of this woman (who is now com- 
pletely cured) h.iil been studied by the graphic method, one of 
M Marey's tambourb having been applied at the cranial aper- 
ture, and some remarkable results were obtained. '1 he traces, 
which will apticarm the AfiAtvio djfr Scitnce meJuAe, prove that 
there are in the brain of man, even during the most ahstilutc re- 
posc,Uircc ditlcrcnt kinds of movement . — i JWsa/ion\, which are 
produced at each contraction of the heart , 2 Ost d/aOons, which 
correspond to lhe movements of Lhe respiration ; J. Undulations^ 
which arc the largest curves, and are due to movements uf the 
vessels during attention, cerebral activity, sleep, and other 
causes unknown , they miglU be called \p9ntane0ns movements 
of the vcsacls. The authors studied the relations between the 
movements of Ibe brain, the heart contractions, Lhe changes of 
volume of the foicann and Lhe rei-piratory movements, by apply- 
ing simultaneously with the arrangement just described, a pneu- 
niogrnph to the chest, and one of M Mosso's pletliysmogiaphs 
to the fore rm. The form of the lirflin-pulsalion difftrs con- 
siderably from the tracing obtained from tlie fore- arm, or by 
means of a sphygmogiaph applied to in artery. During pro- 
found sleep, with snoring, there is considerable increase m the 
hciyht of the cciLbral pulnalions, and the respiratory oscillations 
and the imdul iLions are much more pronounced CcUaiii causes 
produce the same change of volume m the brain ami in the 
extremities, ullicra produce variations which are simultaneously 
in opposition in the brain and in the (JifTcrcnt parts of the body 
The authors describe the elTecls of compressing the carotid and 
Lhe jugular, the influence of bodily movements and mteUcclual 
labour, which are always reflected m n change of volume of the 
brain and therefore of Us pulsatmns, and a number of interesting 
facts are elicited. 

Papuan Planis. — Sgmuch sliU remains to be learned reganl- 
ing the natural producLioni of New Guinea, that Baron von 
Mueller'a Descriptive Notes on Papuan Plants, will contain 
much that is new to all botanists Three succeasive papers have 
now been publislied under this title, the mater lab being chiefly 
derived from the explorations of Macfarlanc, Goldie, and D' Al- 
bertis. Von Mueller hopes that one or other of these energetic 
discoverers will shortly reach the hiLhertp unknown Alpine 
heights, which are likely to yield nch stores of endemic species. 
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Nest-Buildino Fish — The habiti of Lhoie few fishes 
which build neats for their progeny are very curious, and 
indicate a highly- developed Inslinct. One of these, the 
Oouraml {As/hronemns of/ax), has lalely been studied by M 
Carbonmer in hia private aquanum The male animal con- 
structs a nest of froth of considerablr sire, 15 to 18 centimetres 
horizontal diameter and 10 to 12 centimetres height. He pre- 
] ares the bubbles in the air (which lie sucks in and then expels), 
slicnglhenmg them with mucous matter from his mouth, and 
brings them into the nest Somutimcs the buccal hecretinn will 
fad him, whereupon he goes to the bottom in search of some 
confcrv.e, which he sucks and biles for a little, in order to stimu- 
late the act of bccrclinn Ihe nest got ready, the female is 
induced to enter Not less curious is the way m which the male 
brings the eggs from the bottom into the nusl He seems un- 
able to bring them up in his mouth , instead of this, he first 
takes in an abundant supply of air, then descending, he places 
himself under the eggs, and all at once, by a violent contraction 
of the muscles in the interior of the mouth nnrl pharynx, he 
fotces out the nir he had accumulated, by his gilU. This air, 
finely dividrd or pulverised, in some sort, by the lamelljc and 
fringes of the gills, escapes in the form of two jets of veritable 
gaseous powder, which envelops the eggs ami raises them lu the 
'lUrface In tins manreuvre, M Carbunnier says, the (lourami 
quite disajqjeared in a Umd of air-rnist, and when this had dis- 
sipated, lu teappeared with a multitude of nir-bubbles like little 
pearls, ciirging over his body 

1Jea\kk in SiBEHi \ — ^Thc beaver which, home rentunes ago, 
was so numerous in Russia and Weslerii Sibcna, and which was 
supposed to have totally disappeared fiom both tountiies, con- 
tinues to exist on the rivulet IVlym M roliaUoff has procured 
from an usl)ack on the Obi five skins of these animals killed 
list year, and he has engaged a hunter to procure this winter 
complete specimens for the Museum of the St [Petersburg 
Academy No farther bade than a century ago tlic beaver was 
common on one of the afTluents of the Iitysh, Ihdirofka, but it 
lias now totally disappeared rrom the loLalily, the last colony 
existing probably on the Pclyin 


NOTJ£S 

Tiif first volume of "China," by the well-known geologist 
llaron von Richthofen, has just appeared The Berlin Academy 
of Sciences has granted a generous sum to defray the expense of 
publishing this cosily work. 

Wf have pleasure in announcing that a new Natural llistoiy 
Journal is about to be fitarlcd, which is intended to form a bond 
of union among the various schools belonging to the Society of 
Friends in this country, both those for boys and girls Some of 
the oldest societies of the kind m the country are in connection 
with these schools especially Djl i)i‘e at York, to which reftr- 
ence has more than once been made lu thc<:e columns The 
journal is intended to be specially devoted to young beginners , 
the mam object being to awaken a personal interest in natural 
history pursuits, and to induce tyros to make and observa- 

tions By this means it is hoped to promote a genuine study in 
place of the indiscriminate collecting now so much in vogue 
Other cognate subjects will also be taken up as space permitsi 
Fuch as chemistry, carpentry, &c. It is intended to publish the 
first number on F'^briiary 15 ; communications, which are warmly 
invited, should be addressed to J K. Clark, D Sc , 20, Uoolhani, 
York. 

Under the title of the "Indian Miscellany,” a work is an- 
nounced by Mr. J. Munscll, of Albany, New York, on the history, 
nrt^, inventions, languages, religions, traditiunB, .and supersti- 
tions of the American aboriginop ; with descriptions of their 
domestic life, monners^ custom^ traita, governments, wora^ 
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treaties, amusemenla, exploits, &c , together with sketches of 
travel and exploration m the Indian country, incidents of border 
warfare, journals of military expeditions, narratives of captivity, 
anecdotes o( pioneer adventure, misbiouary rtlalions, ivc 

M I'll BelmUfri-l has been elected president of the Irencb 
Physical Society, which seems, like its Kngluh sivter society, to 
be doing exccUeiit work. 

The ("ouned of the ClLOgrapliical Society of Paris has ap- 
pointed M I^evassLur president for 1877 MM Haubre'e and 
fjiiatrefagej h.ivc been appointed vice-prcsidcnls, and M 
Maiinoir has b-'in continued guiierdl secretary 

It is staled on good autliouly that the measurement of the 
photograidis taken by the riench parlies during the transit of 
Venus IS not progressing favourably ftfore Lhan 1,000 pi ales 
are to be mves ligated miLmgraphically, and at the present 
moment only forty-seven have been disposed of. Unforeseen 
dilhcultics arc said to have arisen. 

In 1828 M Jansnn de Sadly, a hrench barrister who had 
married a sister of Ihc celebraltd Berryer, left by will his 
fortune to the 1 'ri.nch Universily, under the condiiion of creating 
a high school in the (Juirlitr des (^hamps Llystes, In be named 
Jaiison ('ollege The will was accepted by Lhc Government, but 
the heirs tried to get it cancilled, and a law-MuL was inKtiiutcd, 
which was ended only in DeiLmbcr, 1S76 The Jansnn College 
will be m\ugur.ilcd in 1^78 The legacy is quite adequate to 
caiiy out <hL purjiose ofilie testator, who was proprietor of the 
greattst part of a laige tslalc 

German educational statistics show that in Saxony one out of 
1,194 total ma*e population is in irtual attendance upon a 

university, while m Fnisbi.i the proporiion is i lo 1,328 

I IIP next annual meeting of the Cwr//- 

takes place at Vienna, m September of this yea*- 

The Council of the Society of Arts have made arrangements 
for the delivery of six lectures on various scientific subjects which 
will take the place of the usual pipers and discussions, on six 
Wednesday evenings during the se^'^ion The following genlle- 
men liave each consented to deliver one of the Iccluics — Sir 
John l.ubboek, Bart , 1 ' K S , Mr. h J Reed, C B , M P ^ 
Piof W K Clillord, M A , F R S , Prol Alexander Kennedy, 
C I*' , Dr IJ W Richardson, 1 ' R h , Mr Jjiiies Baillic 
Hamilton 

Thf Bremen Geographical Society has received a report from 
Capt Wiggins ilated Jeni'isei, November 2^, m which he gives 
more fully the results of hia late voyage to Siberia The J'odi- 
ralta Bay was found to be exceedingly shallow, and the river itself 
Louhl not be ascended by craft drawing over two feet of w aler 
Special strcBS 1B laid upon the discovery of the channel for sea- 
going vessrls up the picture -.que Jenisst-i os f.ir as Kurcika, Nu- 
merous l•bselvatlonB of the temperature of the air and water, 
the specific gravity of the latier, &;c . were taken during the pro- 
gress of the voji^e These all tend to show that the liulf 
Stream and equitunal currents exert a decided iiiHuence much 
farther to the cast than was hitherto supposeil, as they pa£s 
through the stratf- of Jugor and Waigal into the Karian Sea. 

1 HE adherence of air round a current of some fluid or liquid 
when this is forced through the air, has been utdiicd in various 
ways, as in water bellows Lbe blast pipe of locomotives, SprciigeVs 
air-pump, the Bunsen burner, &c Pi of. Teclu, of Vienna, has 
recently described, in s Annalen^ a simple arrnntic- 

ment, in which a jet of steam is used to do the work of an nir- 
pump. A small steam boiler containing i 5 litres of witcr, and 
tested to somrihing over one atmosphere, is healed over a gas 
furnace. It has a safety-valve, which also serves for admission 
of water when necessary. From above nses a brats steam pipe 
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ui' Ltto iMiLi, caJi uf wIulU ia aLiihe na\ruv/ing 

upwards ; the terminal aperture ui* the lower tube (a) is situated 
just where the contraction of the upper tube (^) Icrminates, leaving 
a small annular npcrliiie 'IVo Jakral tubes proceed from the 
wide portion of the upper lube, one to the vessel to be exhausted, 
the other to a manojjjLter, It will be seen that Lbe steam 
issuing fiom flic builcr exriis suction on the air in the connected 

VI Sbe]^ 

A I a meeting of the I^dinburgh llulamcal Society, held on 
J'lnLinry ii, Mr M'Nab made a second cominimicalioa on 
the scarcUy of holly berries at Cliristinas He has learned 
from correspondents in vaiious parts of the kingdom that the 
scarcity of holly bcincs has been very general The only places 
where l)ie supply of berries has been abundant are in the High- 
lands, in such districts as the Trossaehs, and in the vicinity of 
Locli leilrinc and Lfjcb Aid At Jianclagh, near I)ubln, few 
berries were to be obtained, but several of the licts were covered 
with el islcrs of white and cream coloui lJ ilowcr=, and it is of 
iiitciLd [d note that all the dowers, lioth open and past, of the 
specimens received by Mi M'Nab fium Rand agh, were herma- 
phrodiLe. 

A r 0. meeting of llic Glasgow Philosopliicd Society, held on 
AVcdnesdiy, January lo, it was a;^reei 1 , on the motion of Sii 
Williiin 'IhoiUiun, to petition both houses of VarliamunL for the 
ameiidmcnl of the raleut Lawi*, the ob|ecLs aimed at being the 
leducUoii of the stamp duty on patents, an evtcnsion ol the time 
fur which patenls were granted, and the abolition m connection 
with the notice to jiroceed 

Ai the second lueci mg of llic Edinburgh Naturalists’ hidd 
Club, which was held on I rulay last, a lecture on ' horauimi- 
fera,” copiously illustrated bydiagrims and microscopieal pre- 
parations, was dcliveitd by Mr iJ'Aiey \V 'Ihompson, a pupil 
uf the present sevLiilU class of the Edinburgh Academy Si lence 
lecLuics schoullioya aie a much rarer occuiienec llun science 
lectures Ai them 

In a note to the Homan Academy on the late of oiatorlal 
utterance, M Manutti recalls an observation made by Gibbon 
that a facile English oiator pronounced 7,200 words in an 
hum, te, 120111 a ininuLi, and two m a second Though it 
might seem possible to investigate the vehiLity of the Greek and 
Roman oraluT'i, knowing that the judicial orations iii Athens were 
fCLiteJ m a space of time dctei mined by the* clepsydra, yet their 
melhj Is render eoiijeclurc somewhat vague '1 hus, r , it is 
said that Lams (rraccinu, when speaking in the furuni, had a 
servant concealed behind bun, who, with an ivory mstrumeiit, 
signalled to him at the pnipei moments to raise or to lowei his 
voice Nowadays, when parhamtiUary discussions ns nas been 
Slid, nre little more than animated conversational, accurate ub- 
Eervntinn<; may be made by means of stenography on the rate 
of '-peaking of various orators M Mariolli gives some such 
dll a from the Sub- Alpine and Italian Parliaments De Poresta 
jironounced fiixly words in a minute, Massimo d’A/aglio, 90; 
Gigbciti, 100, Rata7/i, 150 , Mameli, 180, Cordova, the 
quiLki*-', was aide lo prunounie as many as 2JO The very ripid 
iirator'^, M MdrioLti s\>s, arc rather .idimrcd thin efleclivc, 
such as Macaulay in England, and Coidova in Italy. The mind 
of the liL.irer 1^ nut allowed sulhcient time Lo take 111 the mean- 
ing Ir u possible, speaking rapidly m the Italian tongue, 
to pronouucL 30a words in a minute Comparative obser- 
vations on the subject in parliaments of ditferent countries, 
would adurd important data regarding various tongues, and 
suggest interesting psychological considerations. From observa^ 
turns 111 the Parliament of Athens, it might be possible to con- 
jecture the velocity ol the ancient Greek orators. In this way 
stenography might render valuable services to philology and 
philosophy. 

We notice in the Januuy number of the Giohgual Magatme 
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a paper by Mr JaiiiCs Dui'i^ni on “ 1 he ‘Karnes' n ihe^Nwigh 
bourliood of Newport, Fife, N P Accompanied by a ^ketch- 
map of the locality Unhappily, the paper 11 written miich in 
the Same style as too many papers on kames have already I been 
written, and wc find in it, as is loo often the case, more general- 
isations than thorough descriptions of the interior structu'/c of 
these interesting foimatiuns, and not even a single detailed sec- 
tion, It gives us an opportunity, however, of observing ' that 
only thorough explorations of the structure of thoau kames the 
interior of which is rendered accessible by adequate culUngs, 
together with detailed studies of the directious, position?, < and 
forms of the kames, discussed in connection with the lopogr4phy 
of the locality and its neighbuurhond, can help us to settle the 
question as to the origin of kames, so much debated hitherto 
without arriving at any definitive result As lo the conclusiotji of 
the author, viz, that “ the kames ” owe Ihcir jiresent form^ to 
Ihc same dciuuling agencies as are at present in oiieration, we 
must ob|t.Lt iliat, even if the author had juovcd his statement 
with icfcreiice to the Newpoit kames, he was by no meqna 
entitled Lo generalise from it , there are hundreds of haincs alid 
thousands of totally identical gravelly mounds and ndges the 
shipcs of which have nothing to do with denuding agencies 

'lllLfir'-t numlitr of the ntluhu)t!>in kxtimhchtf 

dettLthen ihstmdJhituimttY^ ajipe.ired last week It gives thf 
morliiliLy statistics uf about 150 German cities and a large num 
berof foieign ulics, and supplier .1 most valuable picture of the 
progress of epidemics as well as the general sUlisLics of disease 
and the working of all sanitary regulations at home and abroad 
A graphic reprt sentation of the meteorology of the past wetk la 
also added 

Vlry higK floods, second only lo tho^e of 1872, are 
lepoileJ, by Kusbi.iii newspapers, from the shore') uf the 
Anioor After unusually heavy rains, which fell alimiit without 
mlcrruplion from llic middle of July until the emi of August, 
the >vaier3 of the great river rose so as lo menace even lUago- 
vieshensk, built on a comparatively higli bank, and oveill jwed the 
villages and fields of the Up]ier and Middle Amuor A very 
Iicavy gale v* sited also the Eower Amoor on the night of 
Scplenibei iS and 19 Some barges were destroyed, a steamer 
was much damaged, and some houses on the shore at Klia- 
barofka weie slashed away 

The ram which fell at St jaen, in the Lntes-du-Nord, on the 
night ol December 29-30, 187(1, was observed Lo be tinged 
red A bottle filled with the water hu been sent Lo Dmant to 
be analysed microscopically and chemically 

The i'lench Government i^ selling by auction the UsL four 
balloons which were constructed during the siege for escaping 
from Tans. These balloons are considered unfit for service, 
and others will be conRlnictcd by the balloon commilte^, a credit 
of 200,000 fiancs having been placed m the budget uf 1877 for 
military billooning 

News has been received from the //it , which has arrived 

with its cargo of meat at I a Plata, where cxpennients have been 
cuuLinucd un the largest scale, The success is complete 

The pAiia-Lyons-MediLerranean Railway Company have 
ordered sixty loeuinoLivcs to be constructed, which are intended 
lo travel from Faria to Marseilles (1,820 kilunicires} in twelve 
hours. The Nurihun Railway has established comparative 
experiments on the Weslinghouse continuous Irik^s and electric 
brakes The old hand brakes are to be supLiseded at any cost 
by the Northern Railway 

rROt MA(. u, of the Vienna Academy, haa recently mode 
some expennients on the velocity of propagation of sound-waves 
from explosion. He finds that in course of the motion this velo- 
city diminishes, and soon approximates to the ordinary veloaty 
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of sound In one experiment, by means of a fall-appaiatui with 
double hammers, two percussion caps were exploded (at a de- 
tcrininalc interval) at the iwo ends of a lube I'rom the dis- 
placement of the interference-barji on the inner smoked surface 
of the tube, the velocities were found to be more than 700 
melres over a stretch of 50 centimetres With weaker explo- 
sions or longer slrLtchus, the velocities were less. Again, a 
pistol-ball, whose velocity waa determined, liberated at two 
stations, at a measurable interval of time, two electnc discharges 
From the displacement of the interrerence-band, the velocity 
appeared lo be about 400 metres Several other experiments 
are dcflcribed in Prof Mach's paper 

Mr I'RHitRlCKA Ober has recently sailed from AmeriL'i 
for Martinique to commence an exploration of the West India 
Island 1, under the patronnge of the Smithsonian Institution Mr 
Ober proposes to begin at Marliinque, and In crilicct the verte- 
brates on all the Leeward Islands visiting each one in succcs- 
sion, and proceeding ca'it and soutli by the Windward Islands 
to the Spanish Main The work will probably occupy several 
year", and with it will be combined the taking of photographic 
views of the scenery and inhabitants It is believed that, should 
Mr Ober be as successful as he anticipates, a cntical investiga- 
tion of his collecLinns liy specialists will not only bnniy to light 
species long ago described and not met with for many years, but 
wdl include some new to science, and at the same lime elucidate 
many interesting pioblems m physical and zoological geography 

Mk John Mhrkw has the following new works in the 
press — "Scepticism m Geology, and the Reasons for il,” by 
Verifier, "The Cradle of the Hlu'" Nile/’ an account of a 
journey through the mountains of Abyssinia and the plains of 
Soudan, and a lesidencc at the court of King John of Ethiopia, 
by E A De Cosson, ERGS , " Pioneering in South Hra/il," 
a narrative of three yeais of forest iind jtrainc life m Paran'l, by 
Th. F. biyg Wither Ihesc two last books will both be accom- 
panied liy maps and illustrations 

We have the following books on our table "Winds of 
Doctrine,” by Ch Liam (Smith, Elder, and Co.), "Thebes 
and its Five Greater Tcmplts,” by C ipt Abney, E R S (Simp- 
son Low and Co ), " Animal Physiiology,” by Prof McKcndnck 
(chambers) , "The Two Amcacas,” by Sir R. I ambarl Puce 
(Sampson Low and Co ) , "The Discovciies of Prince Henry 
the Navigator,” by K II Majoi (Sampson Low and Co), 
" Darwiniana,” by Prof Asa Gray (IViibner), "Aciosi the 
Vatna Jokull,” by W L Walts (Longmans) , Dr Dobell's 
" Keporta on Diseases of the Clicst," vol 11 , 1876 (Smith, 
Elder, and Co ) 

The additions lo the ZoologieU Society’s Gardens during the 
past week include two Secretary VulturcH (.Sj //z/i/a; utv rephltvarns) 
from South Africa, presented byCapt, Larmer, ofi a. Afuan, two 
Crowned Partndgoa (RoUuius enttatus) from Malacca, presented 
by Mr Parclay Field , three Chukar Partridges {Caciabis rhuLu) 
from Noith-West India, presented by Capt Newton Pauli j two 
Caroline Conures {Conun*s rarohtunMA) Uam North Ameiica, 
presented by Mr L Delves Broughton , a Wood Owl {Syniium 
European, presented by Mr^. A O Faulkner. 

SCIENTIFIC SERIALS 
Thf Amernait Journal of Seteme and Aits, December, 1876 
— Experiments on the nature of the force involved In Crookes's 
radiometer, by O N Rood — Experiments on the sympalhelic 
rcbonance of tuning-forks, by Robert Spice — Types of orogra- 
hic structure, by J W Fowell — On the ethers of uric acid, 
r H. B. Hill — Notice of a meteorite from Madison Co, 
N.C , by 13 S. Burton — On a recent discovery of carboniferous 
Batrachians in Nova Scotia, by J W Dawson — On ihe asso- 
ciation of crystals of quart 7 snd calcitc m parallel position, as 
observed on a specimen from the Yellowstone Park, by Ed w aid 
S. Dana — Principal characteri of!, the Amcncan Pterodactyls, 
by U C. Marsh 




SOCIETIES AND ACADEMIES 

London 

Mathematical Society, January ii - Mr S Rciberl'., 
ticasurci, in the chair.- — Mr G W von I'un/cimann was 
elected a member — The following communications weic made 
lo the Society — Determinant conditions for ciiives, or surface:, 
of the same order, having all their inlericcti'ins common, by 
Mr J. Hammond — Numerical values of the first tweUc powers 
of X, of Ibeir reciprocals, and of certain oilier related quanti- 
ties, by Mr T W L Glaishcr, 1 ' R S ^ Gn some general 
classes of multiple definite integrals, by Mr F B PBlmir -On 
the partial diflereiitial j + Pp + Q f/ + Z - o, by Prof H 
I.loyd Taniiei — TltLerminal ion of llie axtsuf a conic in tn-lmcir 
co-ordinatc", by Mr T ) Walker - P)n Mime r lliplic-funcLinn 
properties, by Pi of H J S Smilli, F, li S 

Linncan Society, Deceinbt-r 21, 1.S7G — Prof Allman, 
preiiulent, in the di.iir — ^Tr ThonT'a Christy and Mr Robrrt 
Draiie ucre balloted for and duly elected T'tlIo\^s of tin Society 
— Thcbuttrrflus of Malacca, fnrnied the subject of a papri by 
Mr A G Butler Of 258 "pccics now rcgisteicd from Malacca 
Lhirly-six are endeiiiic , of the rein under sixty-fivc aho belong 
to Assam or Ne^nl, thirty-eight to Moulmein, thirty-three to 
Ceylon, ninety-four to Penang, forty six to Singapoie, 1 12 to 
Borneo, forty-one to Sumirri, ( igbly-st veil to Jaxa, thiity-ninc 
to .Siam, twenty-six lo Chinn, two to New Hebrides, and six to 
Australia Thus the Mniaccan butterllies jiiLpontler ile towards 
those of the Indian legion Foi several le.liion'', however, the 
b(i-(. tiled Penang fauna must be accepted wiih considerable 
qualitications — -A communication was revl from Mr J R 
Jackson on ibe rninmireial uses of a species of cane* termed 
" Whangec " This was shown to be a species of PhyUodarhy^, 
possibly P and siqiposefl to be from C hina That com- 

mon in the trade he eonsidcTS not to be the stem proper but the 
rlii/nm' , pale-col fill red, as intraduced, plants of ilie kind 111 
question grown m bngltnd jiroduce a black canc, hence bleach- 
ing must bt n s irt fl to with the commercial sort — 
rhinus is the name of a in vs Hornbill from the Islaml 

of Panay (PhilipiMiies), described by Mr R B. Sharpe It is 
allied lo C rf/ir/fZ/i The new species was found by Prof 
Steere in a viigin forest in the mountainous range nf the islanrl 
— An extract nf a letter from Dr J Andci^on, of Calcutta, was 
lead It mfiilinned some curious facts in connection with llie 
Hurnbills Ilydronsm nlbirosif is vesiA ./tr/iu tuhnt/uolliT These 
birds gieedily devour, bead foremost, the smaller kinds of the 
fcilhered tube, and before doing so breik ill Ihe bones nf the 
bodies and toss the bird about — The Secretary icad some mor- 
phological nolLb on certain species of Thuuht'/ \ui, by Mr, 
Marcus Hartog Jfe states that microscopical sections of /' 
laimfolia icveal axillary buds inside the sixth and eighth pair of 
bru'l**, the b-isT,! clevatutns bccnming pedicel and brarllcls, and 
inside Ibcsc, liy repetition, ^isler buds n use Tlie (lowi rs aiL 
thus axillaiy buds formed in succtision from the axis c uLwaids 
and nre as independent as if they had aiisen side by side — 
Dr Buch.man Wliite biought fnrvv.iul a paper on the male 
gcnibal armature in the 1' iiropc.in Khopaloceia ITix reseaiches 
yield evidence Lhat as in some other orders of the Insecia the 
appreciable structural variations of the organs in question afford 
good characters whereby lo dislinguiili not only genera, but 
species, of the above limited group of Lejndoptera — PTof. 
Flower communicated a memoir on the morphology of mam- 
mahan O^snula audt£u\, by Mi A. G H Doran While 
dealing with these diminutive bones in fxUnso, the author more 
particularly confined his nummary to those of the Insect ivora, 
cheiroptera, Cetacea, bircnia, Edentata, Marsupialia, and Mo- 
notiemata In the first of llicie groups the ossicuW present no 
positive or marked characl eristic Among llic bats , there is a 

resemblance to what obtains In the sbrew'-, except in the genus 
Pttropns, where the malleus 15 of a lower type. (If whaler, 
Balutta has the most generalised type , the dolphins have ida- 
Lively stout stapedial crura and other marked features , Plata ituia 
has (slightly modified o^sicula. Those of Sircma are distin- 
guished by weight and outline Certain of the T'.dentata (arma- 
dillos) dmer among themselves, and so do (he sloths ami 
ant-eaters, as f,ir as concerns their internal e.ir-boius Marsu- 
pials possets ossicula of a low grade blill descending in the 
Monotremata. The general conclusion arrived at is that even 
by the so-to-say subsidiary dilTcrentialion of the auditoiy ossicles 
doubtful affinities in some cases receive a certnm mleqirelation. 
— Actamorpha erasa 13 the name given to a new genua and spe- 
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ciei of cnutaceui descnbed by Mr > . J, Miera It was dredged 
at levcn fathoms, and came up along with a number of Cancroidea, 
&.C,, and wh ch it resemblea much, though atrucLurally undoubt- 
edly belonging to the family Leucosinkc — Mr 11 N, Moacley 
tendered a paper descriptive of two new and remarkable forma 
of deep-aea Aaculiiins oblamed by him duimg the Ckaiien^- 
expediiion The hr^t of these aberrant forms wu trawled Jn 
the North racific, from a depth of 2,900 fathoms. This Ifyby- 
ihtns calyiodi's^ of cup-hke shape, is probably allied to lialUnia^ 
but clifleis, .uiiong other things, in possessing a senes of cartila- 
ginous plates devclojied witti synamctncal arrangement on its 
otherwise soft Lest i'he second Ascidian, named by the author, 
Octacnemns hythtus^ was got from 1,070 fathoms Star-shaped 
or of cight-rayed form, itn glll-sac is nearly horizontal, and ^ill- 
network absent ; muscular prolongations of the tunic run into 
the curious conical protuberances of the test , nucleus contracted 
and small like that of Salpa Tliib unicjue specimen, so far as 
our present knowledge goes, is presumed to b: without living 
allies 

Anthropological Institute, January 9 —Col A. Lane Fox, 
president, in the chair — Mr Henry Hyde Clarke cxlubited a 
handsome feather dicss fiom the Amazon — Mr Moseley, 
naturalist to the Chalhn^er exptdilion, then read a long and 
most interesting account uf the inhabitants of the Admiralty 
Islands He considered that m their arts, as shown 111 the 
ornamentation of their weapons, &c,, they resembled the natives 
of New Guinea, while m a peculiar note in their chants or sing- 
ing he noticed a strong Fijian reBembliince , ihur manner of 
halting the slune implements differed from that in other groups, 
the stone being fixed in a slot in the wood Obsidian spear and 
knife hcofls weic sliown, the mounting uf ihe obsidian Jiakes m 
the spear lirads being efTecled with a strong gum and twine. 
The lecturer desciibed most fully the customs, dress, and manners 
of the nalives, and g.ave some thirty-five words of the language 
The whole was illustrated with maps, sketches, and numerous 
objects Ihe president and Prof. RoIIeston took part in the 
discussion — Mr J V Harrison then read Ihc report on recent 
excavations at Cissbiiry Camp The pit that lias been excavated 
immediately adjoins the one cleared out by Mr I ^VllletL in 
1874, and IS of nearly the same Mze I'liere arc two platlonns, 
one above the other, in a kind nl apse on the highest, or eastern 
{.ide uf the pit Galleries udiate m all diiecliuns, excepting 
touards ihe wed, where, under a moss of chalk lock which 
projects into the pit some hU feet, there is a binaU chamber Out- 
side uf It a quantity uf charcoal and smoked chalk indicated 
(hnt a fire Imd been made on the door uf the pit Lines in 
different combinaliuns ncre found at the entrances of two of the 
galleries and aho on loose blocks of chalk , some of them may, 
pel haps, possess a definite meaning, but the majoiity were most 
prnbauly idle marks 

Paris 

Academy of Sciences, January J — M Pebgot in the chair. 
The following papers were read — Ubsei vations on a reclama- 
tion recently presented by M Faye, with regard to whirlwinds 
produced in the atmosphere, by P Secchi The supposition of 
descending currents in whirlwinds is very old , we find it 
in Lucretius and the ancient physicists Besides Irombes with 
descending pressure, there are many which exeit suciion M, 
Faye replied, denying ibe latter fact, maintaining the novelty of 
his ideas, &c, — Practical pioccsses fur the destruction of 
Phylloxera, by M. lJuiteau He dcBcnbes an apparatus, a per- 
foralor with automatic distribution, employed in applying the 
iD&ccticide liquid — The programme of a pri/e founded by the 
late Dr Bressa, wa^ announced from the President of the Turin 
Academy of Sciences It is 12,000 francs, and to be awarded 
every two y^ars to Italian and foreign savants alternately, for 
the most brilliant and useful discovery or most remarkable work 
in the physical and expcnmenlal sciences, natural history, pure 
and apphcil mathtmaiics, physiology, and ijalhologv, not ex- 
cluding geology, history, geograpliy, and statialits hnst award, 
in 18791 to ^ smHtfii of ail) nationaliiy — Ihe cyclic or loganih- 
nuc periods of the quadiatnx of an algebiaic curve of degree f» 
arc the products by 2 w 1 uf the ruoh of an algcbiaic equa- 
tion of degree iti, which may always be obtained, and the coefli- 
cientx of which are laliunal functiuns of those of the equation of 
the tor VC proposed. Theorem by M Maximilien Mane.— On 
the cause of motion in the radiometer, by MM. Berhn and 
Gmrbe. In a luipcnded radiometer, according to the initial con> 
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ditions, the movement of the vessel may be ftf/, posiiive, or 
negative, and thus may be explained vanous enon of observa- 
tion. From the equation 1 » + Pw' = const, (where I, P are 
tile moments of inertia of vessel and vane system, a u* their 
angular velocities), the auLliora draw several consequences 
which are verified by experiment — On the flow of mercury 
by capillary tubes, by M Villari The quantity which 
flows in a second h proportional to the prcssuie under 
which the flow occurs, and to the fourth power of the 
radius of (he tubes, and inversely proportional to the length of 
the tubes, if a certain minimum length have been passed which is 
smaller the narrower the tubes, antf the less the pressure. For 
tubes with elliptic section, the minimum length under which 
Ihese laws are no longer verified is smaller than fur circular 
lubes whose radius is equal to LUe mean radius of the elliptical 
section The quantity uf flowing mercuiy, lastly, depend:; on a 
certain constant, which depends on the form of aperture of the 
tube .ind the nature of the sides, — On an expeiiment similar to 
that of singing flames, by M Mutitenat Into a long vertical 
metallic lube is lowered a metallic basket with glowing charcoal. 
When this has reached the lower pait, the air-current produces 
a sound On raising the charcoal towards the middle, the 
sounds increase, dimmish, and cease , on cuntmuing the move- 
ment they recur, but at the double octave of the first, 
and they cease as the charcoal nears the onflee M Jamin 
rtcalied M Kastner’s pjrojdione — On the rotatory power of 
manniie and its dcrivaiives, by M Houchardal Contrary to 
MM. Muntz and Aubiiij who supposed mannite to be a substance 
with indifferent rotatory power, it is shown to possess a real 
levorotatory power near -O'^ 15' — Researches on Melezituse, by 
M Villicrs — Remarks on llu<i communication and un the con- 
stituliun of the isomerout sugars of cane i^ugar, by M Berth clot 
The unison of two molecules of ihc same glucose, regarded in turn 
as aldehyde and as alcohol, produces three distinct types of laomc- 
roussaccharoses. Of these three I ypesniixed elJier, mixed aldehyde, 
and ether aldehyde, the first and third alone are c.ipable of re- 
producing their generators by simple hydration, under the 
influence of acids or ferments — Graphic study of the move- 
ments of the brain in man, by MNI Cunconuni and Mosso. 
^On the alteraLiur.s of quaternary deposits by atm us phene 
agent<i, by M Vanden Brccck .Such alterations in the Tans 
v^ley peimit of assimilating the red diluvium to the grey, a 
simple Jacufj of niodilication of the same layer — M Virlct 
d'Auiist described a lunar halo observed by him at Tans on the 
30th ulL 
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THURSDAY, JANUARY 35, 1877 


THE ENCYCLOPjEDTA BRITANNICA 
EfuycloP(edi<t Britanmca. Ninth Edition. Vol. V. 

(Edinburgh A and C. Slack, 1876 ) 

'T^HE article of greatest scientific interest in this 
J. volume is, of course, that on Chemistry. We can 
conceive of few literary tasks more trying to a duly 
qualified and conscientious writer th.m to attempt to give 
a comprehensive and well-balanced account of the rise, 
progress, and present position of a science like chemistry 
within an encyclopaedia article of such compass as even 
the most compliant of editors would tolerate. And we 
must confess at the outset that it was with some feeling 
of sympathy for its authors, engendered by this reflection, 
that we commenced the examination of their essay — a feel- 
ing, however, which quickly altered its complexion as the 
consciousness grew upon us that in everything which 15 
essential it may fairly compare with any one of its 
predecessors. And than this, no higher praise, we think, 
IS possible. 

The article divides itself, naturally, into three parts. In 
the first part, which we owe to Mr F. H. 13 utler, is 
traced the origin and growth of chemistry. Its only faull 
is its exceeding bievity ; it is hardly to be expected that 
within the space of some six or seven pages wc can have 
a picture as lively or as complete as we find in the works 
of Hoefer or of Hermann Kopp Of the birth of 
chemistry very little is said, and only the slightest 
reference is made to its association with the Greeks, 
Aiabians, and Egyptians With the rise of the Spagy- 
rists with Paracelsus, who taught that the true use of 
chemistry is not to make gold but medicines, we seem to 
perceive the hrst attempts at a rational pursuit of the 
study, but the crooked manner in which the sect sought 
to advance its doctrine of the threefold constitution of 
matter was too much for the patience even of the gentle 
Robert Jloyle, who had scant mercy for ** the sooty em- 
pincks, having their eyes darkened and their brains 
troubled with the smoke of their furnaces,"' who were 
“wont to endeavour to evince their salt, sulphur, and mer- 
cury (to which they gave the canting title of hypostatical 
principles) to be the true principles of things " The 
growth of 1 a tro- Chemistry until its final overthrow by 
Hoffmann so late as the beginning of the eighteenth cen- 
tury la concisely and carefully worked out, and the rela- 
tions of its doctrines to those of Becher and Stahl 
are made apparent, Indeed the largest portion of 
this section of the article is devoted to the Phlogistic 
period, and the theory itself is set in a proper light. It 
has been too much the fashion to decry the services of 
Stahl's great conception, and people have marvelled that 
men of insight and logical minds — such men as Berg- 
mann, Macquer, Schecle, or Cavendish — could have been 
hoodwinked by such a doctrine. But the theory was 
perfectly consistent in the outset, and it was only by the 
very excellence with which it served the purpose of a 
great theory that it fell. We are glad to find, too, that the 
sendees of Black and Cavendish as the re^ founders of 
quantitative chemistry meet With a just appreciation. The 
labours of Lavoisier are estiniated with equal impartiality. 

Vol. XV.— No. 378 


For, as Liebig declares, although " Lavoisier discovered 
no new body, no new property, no natural phenomenon 
previously unknown . . . his immortal glory consisted in 
this — that he infused mto the body of the science a new 
spirit ; but " — he is careful to add — " the members of that 
body were already in existence and rightly joined to- 
gether." It may be worth while noting that the date of 
Lavoisier's famous memoir “On the Nature of the Prin- 
ciple which Combines with the Metals dunng their Calci- 
nation and which Augments their Weight," is given as 
f755j at which time if, as some authorities declare, he was 
bom in 1745 author says 1743)1 the great chemist 
would be of the tender age of Leu years ; the careful 
reader would doubtless marvel at so remarkable an in- 
stance of precocity did he not discover from the context 
that the memoir must be antedated by at least twenty 
years That clarte which was the distinguishing feature 
of Lavoisier's mind is reflected m his “ Traits de Chimie," 
with an outline of which Mr. Butler fitly closes his 
account of this stirring epoch. It la instructive to trace 
the progress of our knowledge of the clcmcnUry bodies 
from the date of the publication of that work. Excluding 
light and caloric, Lavoisier recognised some thirty simple 
substances ; since his tune the number of the elements 
has doubled itself, but it is remarkable to observe how 
slow, with all our appliances, is the rate of discovery in 
these degenerate days. Gallium, the latest on the list, 
was brought to light in 1875 If we divide the lapsed 
portion of the present century mto periods of twenty-five 
years, we find that the times of discovery distribute them- 
selves as follows . — 

1800 1S25 22 NL^v dements 

1825-1850 10 ,, „ 

1850-1875 5 „ 

And yet, il wc may credit M. Mendelejeflfand his Laws 01 
Periodicity, wc have nothing like our proper complement 
of elements Obviously, therefore, if the present rate of 
increase is to be maintained, the occupation of the chemist 
will not be gone for some time to come , ages must elapse 
before even the alphabet of his science is construcLod ; and 
by the time that Macaulay’s Richard Quongti goes to com- 
plete his studies at the University of Tombuctoo, attracted 
by the high scientific character of Prof Quashaboo, the 
learned professor will doubtless be engaged on the article 
*' Chemistry," to occupy an entire volume of the loist 
edition of the “ Britannica,” whirh will still be published 
by the eminent firm of Black. 

Mr. Butler repeats the common statement, that the 
atomic theory first suggested itself to Dalton during his 
investigations on light carburetted hydrogen, and olefiant 
gas , the matter is prob.ibly of little moment, but as an 
historical fact it may be noted that the germ of his great 
work IS to be found m his “ Experimental Inquiry mto 
the Proportion of the Several Gases Contained in the 
Atmosphere,’' read before the Literary .ind Philosophical 
Society of Manchester in November, 1802. In this 
paper Dalton states that one of the component gases — 
the oxygen — has the power of combining chemically, m 
two different proportions, with nitric oxide, to form two 
distinct compounds , and that the quantities by weight or 
oxygen which thus combme are in the latio of one to 
two. It was this circumstance which first aroused 
Dalton’s attention to the fact that one chemical element 

o 
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can combine with another in two different but definite 
proportions by weight. The study of the hydrocarbons 
and of carbon monoxide and dioxide was sot taken up 
until two years later. (See Roscoe's John Dalton and 
his Atomic Theory, Science Lectures, 1S74,) 

It has probably been from considerations of space that 
Mr. Ilutler has been unable to do more than glance, in 
the briefest possible manner, at the progress of modem 
theory, and we fear that in one or two instances, his 
reader may complain that in the effort to be concise he 
has become obscure. The idea of the polyatomicity of 
the elements is dismissed in a single line. The doctrine 
of maUna prtma has played such an important part in 
the past, and if we may judge from the signs of the times, 
is destined to play a still more important part in the future, 
that It IS surely an omission of some moment to neglect 
all mention of Prout’s hypothesis, of Dumas's extension of 
it, of Its unquestionable influence upon the t'rench school, 
and of the labours of Stas ui connection with it. It is to 
be regretted too that so little is said of the nse of what 
may be termed the physical side of chemistry ; of, for 
example, the influence oif D along and Petit’s law, of the 
law of Avogadro, of Mitscherlich’s law of isomorphism, 
and that no direct reference is made to modern notions 
of the constitution of matter. It is true that certain of 
these matters are mentioned m subsequent sections of the 
general aiticle, but they have their proper place in a 
historical account of the growth of the science. Lastly, 
ihe value of this portion of the article would have been 
greatly augmented by some reference to the bibliography 
of chemical history , Mr. llutlcr will excite the interest 
and curiosity of many students by his well>wrilLcn and 
thoroughly readable sketch , he would have increased 
their gratitude by informing them how they might satisfy 
their craving for further knowledge. 

The second, and by far the largest, portion of the 
article (it occupies nearly two- thirds of the whole) treats 
of Inorganic Chemistry, and is the work of Prof. Arm- 
strong In its main features it differs considerably from 
the ordinary run of descriptive treatises, although we 
question whether any one of them exhibits a more com- 
plete c&up d^wil of the present position of this branch of 
the science. No space is wasted on mere technics (if we 
may employ a word which is sanctioned by Worcester), 
and it would be almost impossible for one ignorant of the 
laence to employ it as a vade mecum. It is characterised 
by the manner in which broad and comprehensive prin- 
ciples are grasped and illustrated ; entire groups are con- 
trasted or compared, marched up and down as it were^ 
like the skilful handling of battalions, Nevertheless, 
whilst we cannot but admire the fearless manner of his 
evolutions, we ore afraid that Dr. Armstrong's love and 
zeal for system and generahsaiion occasionally allure him 
upon tender ground. The article is, presumably, not 
specially written for chemists, although we have no hesi- 
tation in affirming that every chemist who reads it wiU do 
so witii pleasure, and therefore hypotheses such as that 
Epson salts may be regarded as the normal magnesium 
salt of dihydrated sulphuric acid, H^SOg, crystallised with 
five molecules of water ; or that the true formula of potas- 
■hiin perchlorate ii KaCl,Og; or that the molecule of 
selenium dioxide is probably not represented by the for- 
mola SeO| j or that the lo^caUed hydrogen disulphide has 


presumably the composition HiSg ; which are not the 
-common property of the science, however ingenious and 
suggestive they may be, as these undoubtedly are, do not, 
we submit, come within the scope of a treatise which 
should primarily be a register of facts for the use of 
general readers. We allow that Dr, Armstrong is 
generally very cautious in his mode of stating these and 
similar conjectures, and possibly a very careful reader, 
whilst admitting iheir relevancy, would regard them in 
their proper light of tentative hypotheses ; but all readers 
are not careful ; the beaten path, we are told, is the safe 
path ; and although scientific preachers, unlike other 
preachers, may with impunity be as heterodox as they 
please among themselves, it may be doubted how far it is 
expedient to preach any other than perfectly safe doctrine 
to the laity. This is really the only piece of adverse 
criticism we have to offer. When facts are known they 
are stated, and with remarkable perspicacity As in- 
stances of careful and judicious compilation we may refer 
to the sections on ozone, hydrogen dioxide, and the 
organo-silicon compounds. A commendable feature is 
the recognition of the great importance of what we 
have before termed the physical side of chemistry \ and 
m this respect Dr Armstrong's treatise is unique * we 
have no hesitation in asserting that everything of value 
which recent investigation in the domain of chemical 
physics has brought to light is carefully interwoven in the 
proper place The results of the thcrmo-chemical work 
of Thomsen and others , of the work of Troost and 
Hautcfeuille and Drodie on dissociation phenomena , of 
the researches of Bertbelot and others on the state of 
salts in solution ; and of numerous other works scarcely 
less important, are duly set forth, and in such relation as 
to enforce their value and applicability. Indeed, m one or 
two cases we have the results of work which has not yet 
been fully published, as in the account of the action of 
nitric acid upon the various metals It appears that with 
the exception of silver all the metals give with this acid a 
mixture, in varying proportions, of free nitrogen and 
niirogen dioxide and monoxide If, however, we com- 
pare the behaviour of the acid in the case of the three 
closely-related metals, magnesium, rmc, and cadmium, the 
reducing action of the evolved hydrogen is found to be 
greatest with the magnesiiiin, and least with the cadmium, 
which result Dr. Armstrong connects with the fact that m 
the solution of these metals, the greatest amount of heat is 
evolved by magnesium and the least by cadmium. But that 
the comparative reducing power of the hydrogen evolved by 
the action of the three metals stands in no direct relation 
to the heat developed on solution, appears to be evident 
from the circumstance that in the case of the deoxidation 
of solutions of vanadium pentoxide by the action of these 
metals, the very reverse obtains magnesium added to the 
solution of the pentoxide forms the tnoxide, and the liquid 
becomes green ; under no conditions, apparently, is this 
metal able to bring about a lower degree of oxidation ; 
on the other hand, zinc and cadmium carry the deoxida- 
tion a stage further, and a lavcnder-coloui^ solution of 
the dioxide is obtained. And it would further appear 
from experiments which are in progress by the writer of 
I this notice, that the amount of hydrogen which is eflfec- 
tive in the work of reduction, as measured by its power of 
deoxidislnff ferric lulDhate. amounts, in tha case of iinu. 
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to about twenty-two per cent, of that which is evolved j 
whereas in the case of magnesium, under circumstances 
ns similar as possible^ it is only about eight per cent. 
This, indeed, is but a portion of the broad problem of the 
connection between the conditions of a chemical change 
and its amount, one side of which, as Dr. Armstrong 
iihoJvs us^has already been attacked by Messrs. Harcourt 
and £sson. We may add, in this connection, that it 
would have conduced to clearness if, in the concise 
account of the work of these chemists, the term 
thiosulphate ” had been substituted for that of "hypo- 
sulphite/' since we have the existence of Schutzenberger's 
acid duly stated a few pages further on, and it, in accoid- 
ance with Henry Watts's suggestion, is called hyposul- 
phurous acid 

Of the remaining portion of the article, namely, that 
on organic chemistry, wc have bjt little space to speak 
In one respect Mr. Meldola has had the most diflicult 
shaie of the work, for it is no light task to be obliged to 
concentrate the essence of imdcrn organic chemistry 
within less than forty pages The general arrangement 
of this section bears considerable resemblance to that of 
Prof Schorlemmcr's excellent Manual of the Carbon Com- 
pounds, and although it, of necessity, cannot be attrac- 
tite to the general leader, we can congratulate Mr 
MclJoU on having producLcl a compilation which will be 
highly scrvicodblc to chemists T. b T 

rACA'AJa)\S LlFE-HISTORIh.)^ OF ANIMALS 

JjfL'-JJn/oms (*/ AnnnalSy uuluiinu^ Man ; or, Ontlims 
of Compu} Ltnbryoloi^y, liy A b Packaid, jun 
(New \ork Holt and Co ) 

I N the rapidly-shifting condition of our knowledge of 
the development of all kinds of animals, it is a most 
difficult thing to produce a satisfactory treatise on Com- 
parative Kmbiyology None the less such a work is 
much needed by our university students, and the little 
book which Dr. Packard has put together may be recom- 
mended to them as containing a great deal of the latest 
idlormation on the subject, well illustrated by diagrams 
derived from a number of widely scattered German, 
French, English, and Ameiican periodicals 
At first sight Dr, Packard’s book appears considerably 
better than ic really is. The student needs to be cau- 
tioned in using it, since it combines with much that is 
excellciU a surprising amount of inaccuracy, and is sadly 
deficient in critical poi\cr Dr Packard is a student of 
German zoological journals, and is too ready to attach a 
large measure of importance to German work because it 
is German. Moreover, though he has himself engaged 
in researches on the embryology ot the King Crab and of 
Insects, he has clearly not worked over a wide field m the 
subject, and consequently is not able to bring a trained 
experience to bear on the discrimination of the sound 
and the unsound observations and speculations of recent 
writers, 

Amongst the good points of the book (to take some of 
these to begin with) we have a figure supplied by Dr 
BcsmIb of bis Protobaifiybius Rcbesonii , the account and 
hgures of vailoui Monads from James Clark, Dallmgcr, 
and Drysdale ; the text and figures relating to the 
Echinoderms j Lacaze DuthWj figures of developmg 


Dentahum , figures relating to the development of 
Arthropods from the works of Bobrefzky, Kowalcwsky, 
and Ganm , Morse's Rgures of developing Terebratuhna ; 
Agasbiz's Tornaria and Halanoglossus , Wyman’s embry- 
onic skates ; whilst good figures of larval Ascidtans are 
also given. 

Whilst insisting on the service which the book will 
render to the young student, we shall now point to some 
of Its shortcomings In the first place it is somewhat 
misleading to call attention in the title of the book to the 
two pages which are devoted to man, The Vertebrata 
altogether, are not treated with the same proportion of 
attention, relatively to our knowledge of them, as are the 
lower groups of animals. 

It may be pointed out that whiUt giving a large 
number of very useful citations of recent cmbryological 
works, Dr Packard 15 not uniformly careful to ascribe 
the use of the terms and genealogical hypotheses which 
he employs to their rightful authors. In his chap- 
ter on the life-hislory of the Mullusca, he makes use 
of the teiins Trochosphere and Veligei which 1 intro- 
duced into cmbryological nomenclature in my paper 
on the Development of the Pond Snail youfn, 

J/nros Science^ JS74), whirh he cites at the end of the 
chapter ; he does not, however, ascribe either the terms 
or the Wiiws connected with them to their author I 
am induced to mention this omission specially, since 
Prof Semper of Wurzburg, in his Inst publication — a 
lieavy octavo discussing the relationship between Verte- 
brates and Annelids— has made a leading feature of the 
1 luchospliLre, appiopnating the name as applied by me 
and the doctrine connected with it, without the slightest 
acknowledgment The impiopneiy of Semper's proceed- 
ing 15 the greater since lie ni.akLb no mere passing allusion 
to the Trothospherc, but puts forwaid a “ Trochosphere- 
iheoiy" which is intended to eclipse the " Gastmla- 
iheory " of Haeckel. 

A few points amongst those which we have noted as 
blemishes may be conveniently cited m order of pages. 

Page 3 — We read " Uathybius was first discovered by 
Piof, Wyvillc Thomson in 1S69, in dredging at a depth of 
2,435 fathoms at the mouth of the Bay of Biscay." It 
was not, but was described and named by Huxley in 
i863 Thomson appears to have seen it in 1869, in a 
living state under the microscope, to judge from his 
description quoted by Packard Presumably this was 
not the sulphate of lime with which Bath\ bius has since 
been identified by the same aiithonty. 

Pages 24 and 25 — Urrlla should be Uvella. 

Page 54. — “ We have by tearing apart a species of 
Sycandra (or Sycon) perhaps S. ciliata^ which grows on 
a Ptilota, found the pUimla much as figured by Haeckelf 
MetscbnikofT, and Carter, and anyone can with patience 
and care observe the life-history of the marine sponges." It 
would have been more satisfactory if Dr Packard had 
told us whether the planukn he saw were like the Rgures 
of Haeckel or those of Metschnikoff ; they certainly could 
not have been like both It is a mistake to dismiss one 
of the most difficult problems which is now baffling 
embryologists with the assurance that " anyone can with 
patience and care" solve it. 

Page 96. — " Sprat " for young oysters should be "spat" 
Salcniky's observation on the young oyster, and his erro- 
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neouB interpretations, are quoted with simple faith by Dr. 
Packard ; so, too, are the same au thorns observations on 
Gasteropod development. 

Page 105 — A serious error is here revived as fo the 
idenCity of the velum of the Gasteropod larva, and the 
wings of such Ptcropods as Styliola The older observa- 
tions Gegenbaur, and the later ones of Fol, have shown 
that the velum co-cxists with, and is quite distinct from, 
the expanded wing-like foot-lobes of the Pteropods 

Page 1 1 7. — 1 he mode of development of Grenacher’s 
Cephalopod is not, as stated by Dr Packard, “ totally 
diderent" from that of the common cutile-hshes. It 
didiers only in the somewhat smaller size of the nutritive 
yelk. The marginal cilia have no signihcance. 

Page 12a — “ Peripatus has been proved by the re- 
searches of Mr Moseley to be a tracheatc insect, for in 
the young genuine tracheae exist, though they disappear 
in the adult, or at least have not been discovered.'' We 
should have expected to hnd Dr. Packard less inaccurate 
in what relates to the Arthropods The above is altogether 
misleading ; what Mr. Moseley found was that the adult 
Peripatus is richly supplied with trachcic He did not find 
trachea: in the embryos, but he found still more import- 
ant evidence of Arthropod character, namely, the pre- 
sence of a pair of foot-jaws, the first post-oral pair of 
appendages becoming modified in the course of develop- 
ment, 50 as to function as mandibles 

Page 207, — Amphioxus is said to possess ** primitive 
kidneys like the segmental organs of Worms.” Of all the 
varied attempts to fix upon renal organs in Amphioxus 
there are none which quite warrant this statement The 
fact is that nothing corresponding to the segmental 
organs of Worms has ever been described in Amphioxus, 
excepting the ** pigmented canals.” Though sometimes 
one epithelial area and sometimes another is declared for 
the time to be “renal,” functionally if not morphiologi- 
cally, the truth is that no renal organs at all are known 
to exist in Amphioxus, 

Notes like the preceding might be multiplied were it 
wortli while. Though such inaccuracy of statement does 
somewhat lessen the value of Dr. Packard's book, it is 
nevertheless one which is really welcome, and serves very 
vrell the main purpose for which it was designed, viz , 
that of conducting the commencing student over the 
recent literature of that young giant, Comparative Em- 
bryology. 

E. Ray Lankestek 


OC/R BOOK SHELF 

Descriptive Catalogue of a Collection of the Economic 
Minerals of Canada^ and Notes on a Stratigraphical 
CollecHon of Rocks. Exhibited at the Philadelphia 
Internationa Exhibition. (Montreal, 1876.) 

The geological survey of Canada, under the direction of 
Mr Selwyn, F.RS., has placed in the Philadelphia 
Exhibition a collection of minerals and rock specimens 
of much interest, as they very fairly represent the geolo- 
gical productions of the Dominion, as far as the opera- 
tions of the survey have extended. The descriptive 
catalogue of these “ exhibits ” (we regret the use of thu 
aew-fangled Americanism in a Canadian work) has been 
afaty drawn up bv the Geological Corps of Canada under 
thit following heads ; — 1. Metals and their ores. 3. 


Materials used in the production of heat and hght. 3. 
Mmerals applicable to certain chemical manufactures, 
and their products. 4. Mineral manures 5 Mineral 
pigments and detergents. 6 Salt, brines, and mineral 
waters. 7 Materials applicable to common and decora- 
tive construction. 8. Refractory matcnals, pottery-clays, 
and pottery. 9. Materials for grinding and polishing. 

10 Minerals applicable to the fine arts and to jewellery. 

11 Miscellaneous minerals This catalogue is sufTiciently 
comprehensive, while the arrangement is well adapted for 
easy reference, 

Along with the descriptions of the specimens under 
each head we frequently find a condensed account of the 
origin and progress of various industrial pursuits. Thus 
under the head of Class 2, “ Materials used 111 the pro- 
duction of heat and light,” we have short notices of the 
more important collieries in the eastern provinces of 
Canada, together with observations on the origin of the 
petroleum springs of Ontario, The region in which the 
petroleum beds occur is situated in the western part of 
Ontario, around the town of Petrolia, occupying about 
eleven squaie miles of level ground, covered to a depth of 
about joo feet with bluish clay. The oil is tapped by 
borings, which penetrate a senes ot bluish dolomites, 
shales, and marls to a depth of j8o feet under the clay, 
when a productive stratum is struck, and the oil, accom- 
panied by sulphurous saline water. Hows into the bore- 
hole, or well. Ihe strata penetrated in boring the oil- 
wells, belong apparently to the “ Hamilton,” “ Chemung,” 
and “Portage” groups, representing accoiding to Sir W. 
Logan, the upper portion of our Deironian beds,^ but the 
petroleum itself is believed to originate in the hme-stones 
of the “ Cormferous ” formation which lie underneath; 
the strata occur in the form of a Hattcned dome. An- 
other source of petroleum is the “Trenton” group, much 
lower down in the geological senes, and referable to the 
Lower Silurian period. The geological position of the 
petroleum beds, as well as cases of actual observation, all 
go to show that the source of the mineral oil is animal, 
not vegetable The limestones of the Corniferous, Gaspd, 
and Trenton groups are more or less coralline, and from 
the observations which Sir W Logan lecords, it would 
appear that the oil 15 derived from the decomposition of 
the animal matter which originally filled the cells of the 
coral-rock. In such a position the oil has been observed, 
where these palaeozoic limestones crop out at the surface, 
and where the limestone is overlaid by sandstone, as in 
the United Stales, or by shales or other materials, as m 
Canada. The animal oil has saturated these latter to such 
a degree that they have become underground reservoirs 
which can be made available by artificial means. 

The notes by Mr. Selwyn on the collection of rock- 
specimens suggest several points on which we should like 
to dwell, did space permit. We shall only, however, refer 
to the remarkable case of met amorphic action to which 
he calls attention ; namely, that to the south-east of the 
Valley of the St. Lawrence the formations are highly 
metamorphosed, their representatives to the north of that 
river being in their unaltered condition. This change 
takes place along a great line of dislocation ranging from 
Lake Champlain to Quebec and Gasp^, as descnlMd by 
Dr. S terry Hunt. The change in the condition of these 
beds, none of which are probably older than the Devonian 
period, is so great, that the hand- specimens are undis- 
tinguishable from others collected in Eastern Canada or 
Ontario of undoubted Laurentian age. That metamor- 
phic rocks may be of any geological period is a fact of 
which students of geology should be reminded ; for we 
have recently had evidence before us. that some of the 
nsing generation of geologists are still instructed in the 
excecdmgly erroneous view that there is a “ metamorphic 
system ” of rocks fomung the base of the general sena. 

£. H. 

'*0«Qlosy of Cuodo,* p. M. 
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LETTERS TO THE EDITOR 

[Tht Editor doei not hold hvnidf responsible f&r opinions escpressed 
by hts correspondents^ Neither tan he undertake to return^ 
or to correspond with the writers of, rej&rted manuscripts. 
No notice u taken of anonymous communuations ] 

Holly Berries and Rare Birds 

With reference to the statement which has been made by Mr, 
McNab of tlie DoUnic Gardenia in Kdinhui|rh, corroborated by 
Mr Darwin and others in England, that holly bemea are, this 
season, extremely scarce, it may be mterciiling to note that so far 
as this diatnct 13 concernedj the holly is, on the contrary, un- 
usually rich in fruit tor many years 1 have never seen bo 
abundant a crop, and 1 suspect this will be found to be the case 
all over the West Highlands. 

We have had a most unusual winter, from its extreme mdd- 
neas, skies almost cuiiLinualLy densely overcast, and the persist- 
ence of ea&t wind, llie ramrall for 1876 was not much in 
excess of onr average— fifty -three inches We have had little 
snow, and only one severe gale of wind. 13 ut the barameter 
has been frequently very low, in sympathy with the destructive 
galea both to the north and to the south uf us. 

I don't know whether it iii due to any of those circumslanceB 
of climate that we liave had two very rare birds — the great grey 
shnke, and the greater spotted woodpecker 

The shrike was seen here about twelve years ago, on one 
occasion ; and a specimen of the woodpecker was killed about 
fifty years ago. About the time when the ghnke was seen here 
on the last occasion, several specimens were shot in different 
parts of the low country , but this winter 1 have been no case 
ineiilianed of the bird being observed. AkgyI l 

Inveraray, January 20 

On the Southern Tendency of Pcumaulai 

Tjik attention of those interested In physical geography has 
long been attracted to the remarkable fact that almost all the great 
jienmsiilas of the earth trend southwards, and that the majority, 
at nnyrate, have an ibland, or group of islands, at Lheir southern 
extremity Thus Mrs Somerville, calling attention to this, says : 
— “The tendency of the land to assume a peiiinsulai form is very 
remarkable, and it is sliU more so that almost all llic peninaulaa 
trend to the south, circum-* lances that dejiend on some unknown 
cause wludi seems to have acted very extensively. The con- 
tinents of buuth AmciicJ, Afnci, and Greenland, are peninsulas 
on a gigantic scale, all directed to the south , the peninsula of 
India, the Iiirlo- Chine sc peninsula ; those of Korea, Kamtchatka 
Florida, Califomii, and Alia^ka, m North America , as well aa 
the European peninsulas of Norway and Sweden, Spam and 
Furtugal, Italy and Greece, observe the same direction 

“ Many of the peninsulas have an laland, or group of islands 
at their extremity, as South Amenca, which is terminated by the 
group of Tierra del Fuego , India has Ceylon ; Malacca has 
Sunmlra and Uanca , the southern extremiij of Australia ends in 
Tasmania, or Van Diemen’s Land , a chain of islands runs Irom 
the end of the peninsula of Alioska , Greenland bos a group of 
islands at iU extremity , and Sicily lies cIoeq to the southern 
termination of Italy ” 

Now may we not correlate this with the remarkable prepon- 
derance of ocean in the southern hemisphere, which M. Adhtmar 
has suggested to be due to the alteration ot the centre of gravity 
of the earth, caused by the great southern cupola of ice? How- 
ever that may be, the preponderance 0/ water in the south la 
very remarkable. Taking each parallel aa unity, the proporuon 
of sea IS as follows — 
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to the cause which hoi produced this remarkable result, the 


fact at any rate seems to throw some light on the southern direc- 
tion of promontOTiei, for which, as for ■■ 1 am awoiCi no cause 
has yet Dceil suggest^. For let us roppose three tiicta of land, 
each trending north and south, each with a central backbone, 
but one with a general slope southwards, one with a northward 


slope, and the third without any. The fint will, of course, 
form a peninsula pointing southwards, because os we proceed 
southwards, less and leas of the surface will project above the 
water, until nothing but the central ridge remains. The second 
tract, however, would also assume the same form, because, 
though by the hypothesis the land does not sink, still the gradual 
preponderance of water would produce the same effect 

If, moreover, the ctnlral mountain ndge, as » so generally the 
case, presents a senes of detached summits, the lost of such ele- 
vations which nscs above the water level wiU necessarily form 
an island, situated, wUh reference to the land, like those men- 
tioned by Mrs Somerville 

Lastly, m the third case, the gradual diminution of water 
would tend to neutralise the effect of the slope, and if the two 
were equal, the land wouLi form, not a pointed peninsula, but 
an oblong tract 

Tf there is anything in the above suggefitions it will throw some 
light on the southern trend of peninsulas by bringing them under 
the general law to which is due the remarkable pieponderance 
of ocean in the southern hemisphere John Lubbock 

Down, Kent 


Basking Shark 

In looking over some old numbers of Nature, which I had 
not been able to read, owing to my absence from Florence, I 
came across Dr. E Perceval Wnght’s interesting article on the 
basking shark, Stlache maxima (Natlri, vol xiv p 313), 
which I read with much pleasure, and on which I would beg to 
offer a few observations, wh’ch I hope will not be considered 
as coming too late, 

Fir-^l and foremost, Dr Wnght m justly lamenting the absence of 
informaliuu 011 a most strange andsinguUr form ol Elaamobranch 
fish, far from being rare cm the BnLi^i coasts, cuurely omits to 
mcnlion the exhaustive ind most important memoir on the genus 
Seiathf, imbbslied by Prof P Pavcsi, of Pavia, in the Annali 
del J/usco Civffo di Sto/iu Naturale di Gentnut^ edited with so 
much ability, and mostly at his own private expense, by mv 
friend, the Marquis G Dorn In lUly we usually lake muen 
pains to he au pur of foreign scittiLific liLeraiure, and we are 
Blriving To do our best to form a good scientific literature of our 
own, Lnereforc we may be excused if we feel anxious that it 
should be inoie generally known and appreciatcfl abroad. Dona's 
AnUidi include most important zoological papers, and form 
already eight big volumes, which have cost the editor no small 
amount of pains and money , and it is most desirable that they 
should not escape the notice of working zoologiata out of Italy. 
Indeed 1 may refer Lu some of the leading English zoologists, 
and more especially to my friend Dr. P. L. ScUter, to cor- 
roborate my assertion 

Prof. Favcsi’s paper, *' Con'nbiuionc alia Stona Naturale del 
genere Selache,” is continued in the sixth volume of Dona’s 
Anna/i, published m 1S74 , and li.nl Prof Wnght read it, he 
would have discovered that the very conflicting opinions on 
Se/ache, Polyprosopus, and Pseudotnacis iiad been most carefully 
examined, discussed, and sifted, that all the anatomical and 
zoological labours of well known and little known savants on 
the subject hod been carefully analysed and aitically studied by 
Prof Pavesi, who in illustrating in a very lucid and minute 
manner the zoological affinities and anatomical pcculianiiea of a 
fine specimen of Selache captured at Lerici, near Spezia, on 
April 25, f 871, has sucoeedcfl 111 solving the Gordian knot which 
confused the true relaiions of the three genera above cued, and 
refers those strange Sclacoids to twj forms Sdache maxima 
(Gunn) and S, roAiata (Macn). To the latter ipccieb, character- 
ised by a most lingular snout, is to be referred the Lenci speci- 
mens, now in the Museum of the University of Genoa ; one 
captured near Kcggio (Calabna) m May, 1795, and described 
by Macri os Squaius rostratus , and lastly, the boaking sharks, 
captured on the Western British coasts, and described In an 
mcomplete manner as Polyprosopus by Couch, and os Squalus 
or Cetorhmus rostratus by Cornish. 

Prof. Pavcu has largely illustrated the anatomy of S, rostrata 
in his memoir, especially the skeleton of the l^nci spedmeii 
which IS preserved entire in the Genoa Museum , ne also 
dcBcnbes and figures the strange boleen-like fringes which adorn 
the bronchial orchei. IIkhky J. Giglioli 

Florence 

[We have ah^ received a communication from Rev. M. 
Harvey, of SU John's^ Newfoundlsknd, mentioaing that a ipe- 
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clfDen of the bukmg shark had been captured entangled in some 
salmon nelB off the south shore of Conception Bay in August, 
1S76. Mr Harvey thinks tliat the shark was probably feeding 
on caplin, oa the Bay was full of shoals of this little Ash. The 
teeth in hla dried specimen were about a quarter of an inch in 
length, though probably in the fresh state they hardly projected 
beyond the gums. For other details we would refer Mr Harvey 
to Prof. Pavesi's memoir quoted above, with the hope that he 
may still further continue his interesting invesLigatiOB of the 
fauna of Newfoundland, — £d ] 


The "Challenger” CoUeccionB 

ll is a rather remarkable proof of the increased interest taken 
in natural science, that no one worth listenmg to has ventured to 
make a remark in disparagement of the expedition, or 

10 utter a growl at the liberal support accorded tu it from the 
national fund. This ooca far to show that exten'iive cloises of 
the community are able in various degrees to appreciate the 
obicUs and results of the expedition. One of these results is the 
collection of spccimena in natural history It is on the Anal 
destination of this collection iliat I wish to offer a suggestion. 
Wirhin my own recollection U would have been difhcuU to name 
holf-a-dozen public museums in Great Britain and Ireland where 
a lenea of objects, such as could be formed out of the duplicates 
in the Challenger collection, would be sure of meeting with a 
suitable reception. The number now would probably exceed a 
Kore, exclusive of museums in public colleges and schools , at a 
rough estimate the total number maybe put doaii as at least 
forty. The supjiortrrs of these museums, as public tax-payerb, 
have willingly contributed towards the expenses of the late noble 
and success/ul cxpediiion , but it is not alone on this ground 
ibat 1 WLuld rcs] cLlfully urge a recognition of their claim to 
share in the treasure (rove, but rather on the ground of the 
impulse that might be given to the study of natural science, aud 
to the cordial suppoit ut plans for further expeditions of a like 
character. 

For reasons which will be obvious onrcAection, it would be a 
great saving of lime and trouble to those engaged in the arrange- 
ment of the specimens if public museums were invited to send 
ID, on or before a certain fixed day, to some tcnLial boaid, an 
expression of their desire to participate in the beneAt of the 
Challenger collections, at the same time stating the grounds of 
their claim, and the department in natural science in which they 
would prefer to receive contributions Tlic examination and 
dcleriDiuation of these applications must be a work of time, 
therefore the sooner the plan is set on foot the belter Mono- 
graphs will probably be published, and museums will purchase 
them ; but tney cannot buy the specimens, and the value 01 the 
monographs to any instiluuon will be lacreoscd tenfold by the 
possession of authenticated specimens of some of the species 
described Of course there are universities and other centres of 
acicdUAc Leachlxig which must come Arst , but 1 respectfully and 
eaniestly protest against drawing the line of exclusion too strin- 
gently. There is now a great national opportunity for encour- 
aging in a substantul way the instruction given in lectures and 
science cJasies, which often longuihlies for want of illustrations 
1 know of stores of natural history treasures. If only they had 
been dispensed in wisely apportioned nuclei, how valuable, by 
this lime, might have been the collections accumulated round 
I hem. If lekction amongst the claimants be impossible, might 
not senei be made up for loan or sale? It will be unworthy of 
the way in which the Challenger work has been done, if even a 
single khizopod shall find us reitmg-place in a dusl-liole. 

Henry H Uiuuins 

Trace! of Pre-Glacial Man in America 

In Nature, vol. xv p. 87, you have given an outline of a paper 
by Frof Hughes, read before the Cambridge Philosophical 
Society, “m which he criticised the evidence offered to support 
tha view that man existed on the earth during or before the 
gl^ial period." As concerning the question of the antiquity of 
mu in North America, 1 would first call attention to the re- 
mark! on this subject by the late Frof. Jeffnes Wyman, the 
moot CBabouj ud careful of archseologiits, who writes . ^ " The 
gitoient remains found m California, brought to the notice of the 
pdentific world by Prof J. 1 ), Whitney, ud referred by him to 

^ *'Fmh Water ShoU-inouiidi of Florida " Fourth Mainoir of Peabody 
Academy, Salem, Masi,, USA, December 1B74, p 45. 


the Tertiary period, &c," to which is added a footnote, that **the 
ample eviJence collected by Prof Whitney ^ but not yet published, 
substantiates the opinion given above with regard to a^e. The 
emission of the Calaveras skull would not weaken the euidtnce as to 
the existence of man tn the 7 'eftiary period in Cal forma Inas- 
much as the Glacial period occurred at the dose of the Tertiary 
period, if Prof Whitney’s dl&covencs are concluinivc, as to this 
bide of the Atlantic, does it not follow that man mu^t have existed, 
certainly in Abia, prior to the gUcial epoch? \Vc are assured 
by all ethnologists, that man migrated from Asm to America, 

I and now we are offered proofs of Iils Aiuciican sojourn, of a 
date preceding the occurrence of glacial conditinns Speaking 
of the Kskimo, l>r Peachel remarks ^ ” The identity of 

their language with that of the NainuUo, their skill on the sea, 
their domealicalion of the dog, their use of the sledge, the Mon- 
golian type of their faces, their capability for higher civilisation, 
are suflicient reasons for answering the question, whether a mi- 
gration look place from Asia lu America, or conversely from 
America to Asia, 111 favour of the former alternative , yet luch 
a migration from Asia, by way of Behrmg’s Straits, must have 
occurred at a much later pciiod than the first colonisation of the 
New Woiid from the Old one " Again, m spcakiug of the Red 
Indians, he remarks ^ " It is not imp jssible that the first mi- 

grations took place at a time when what is now the channel of 
Behring's Slr.uts was occupied br an isthmus 1 he climate of 
those nuithcm hhoics must then nave been much milder than at 
ilic pre-^ent day, fur no currents from tlie frozen Ocean could 
have {^icnetratci into the IVciric," 'ihii rererence to a milder 
clunite must necejssarily refer to the genial warmtti of Pliocene 
times , for scarcely under other circunistancci cm we find time 
enough to explain the various phases of lo'it civilisations, es- 
pecially in South America Whether or nut the sujjposcd traces 
of glacial and pre-glacial man m Ruiope be really buch — if the 
arcna^ology of North America has, bo far, been correctly inter- 
preted — then, unk&s they have been totally destroyed, unques- 
tionable traces of siicli early man will be uliiimtely discovered ; 
but if such " finds” should nevei gUdden Knghsh arcbnologisti, 
the earnest workers in America have rendered it certainly true 
that m Asia, and doubtless la iLurope, man did exist during the 
closing epoch of the Tertiary period, if there is, indeed, no error 
in the supposiiiun that our American ahoiigines migr.\ted Jfois 
the Old World (.11 \S C, AiiHul L' 

Trenton, N J , U b A , December lO, 1S76 


Glacial Drift in California 

In a leccnt luller from my bi other residing m Ciilifornia, he 
describes a curious moraine or drift roimation, which may, per- 
haps, be as new to some of your rcader<i as il was to myaelf. 
His deicriplion, with a few verbal aUeralions, la as follows 

" The plains for a distance of from five to twenty miles fiom 
the foot of the Sierra Nevada arc covered with what are loc.ally 
termed *hog-wallows ' The surface thus designated may' be 
represented on a small scale by covering the bottom of a large 
flat dish with eggs distributed so that their longer axes shall he at 
various angles with one another, and then filling the duh wilh 
fine sand to a httlc more than halt the height of the eggs. The 
surface of the sand and of those parts of the eggs which Pie 
above it, gives a fair representation of the ' hog- wallow ‘ land. 
The mounds, which are represented by the eggs, vary from two 
to five feet m height, and from ten to thirty feet in diameteri 
some being nearly circular, some oval, while others are more 
irregular in shape Those nearest the fuot-hills are the largest, 
and they gradually diminish in size as they extend out into the 
plain. They are composed of gravel and bouldcri of irregular 
sizes, generally covered with a surface- sod, but sometimes bare, 
These tracts, whieh ore very extensive in some parts of the State, 
have been till lately unexplained , but it is now G^erolly ad- 
mitted that they are due to the retreat of the brood foot of the 
glacier, leaving behind It a layer of d^n or moraine- mat teri 
which has become arrangeil in its preient form by the innume- 
rable nils that issued from the retiring sheet of ice A living 
glacier boa lately been discovered far up in the Sierra Nevada^ 
near the head waten of the San Joaquun River," 

Perhaps some of your nological readers may knowii any similar 
formations occur elsewnere j and may favour us with their views 
os to whether so extensive and uniform a deposit could be due to 
a retreating glacier alone, or would not rather require the agency 

■ ” Rices oi Min,” by Dr Oicar FescheJ New York, 1876^ p, jg6. 

’ Ihd , p, 400. 
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of a temporary ■ubmet]race to apre^ out tlie d/&rts vith such 
nnifoTiQity. Dunng 3 ie retreat of the waters, pluvial action 
might peihapB wash away the softened soil in the regular manner 
described, Alfricd R, WAiXAca 

The Number of Species of Insects 

PiiOF. Huxley 13 very much with in the mark when he estimates 
the species of insects at about 100,000, if nnt more." Were 
1 to estimate the number of described species at 200,000, 1 
believe the figures would also fall short of the truth, even allow- 
ing a liberal margin for synonyms. In one order alone ( Cohopterd) 
It IS estimated that 80,000 species have been described 

Z could enlarge upon the bearing these figures liave upon 
theories on the geographical distribution of animal 4, but content 
myself with the remark that the groups of insccU selected by 
writers on the subject are tliose in which colour is most pro- 
minent and structure Ica^l dilTerentiated 

Lewisham, January 12 R Me Lachlan 

[We sent the above to Prof Huxley, who has appende<l the 
following note — " It was not my object to give an accurate 
estimate of the total number of 'ipecica of insects. Gerstaeckcr, 
in the new edition of Broim’s * Thier-rcich,’ gives 200,000 an 
the total number of species of Arthropoda , but 1 dare say that 
Mr McLachlan has good grounds for the chum he puts in for 
insects alone “T. H. Huxli y^^ — Fjl| 


Meteor 

PrfxiskLY at 6 i' m , on the 19th insl , I saw a splendid 
meteor ti averse the sky from a point about midw'ay between 
Ononis belt and the Pleiades to a point directly unde i the moon, 
and about 10" above the horizon It was pure white and ila// ling, 
lasted about five seconds, emitted no sparkn, except at the 
moment of disappearance, and w'as about hilf the sbe of llic 
moon at Ihe time R M. Rarrinc.ton 

Bray, Co WicMow, January 21 


Diurnal Baromelnc Range at Low and High Levels 

'V OUR notice undLi this head (vo). \v p 187) of my pa[ier 
on the daily inequalities of the baiometcr at Mount Washington 
lUid Portland, M.imc, has hit a blot ot which 1 was unconscious 
until now Had 1 been more Ilian a student writing one of his 
111 si essays m meteorology, 1 should jirobably, like yoursell, 
have suspected something wrung in the Portland curve The 
morning maximum and the afternoon minimum, as you point 
out, occur very much earlier than is usual 

Differences varying from +0027 inch to — o'004 inch 
between your averages of General Myer’a figures and those 
given m my paper dnl not surprise me, os mine were inieiided to 
reprehent the umpcraiure of 60" F , while you have probably 
taken the observaiions either as already reduced to 32°, or have 
yourself reduced them to this temperature. My own impression 
IS and was that the punted obiervaliuns aro not coi reeled for 
temperature, and in order to make the compari&on with as little 
change as posbihle in the original figures for the three stations I 
brought each to somethmg near a mean temperature for the three 
attached thermometers. Unfortunately, and here comes the 
blot, 1 now find that, by some miscliance, m taking out the dif- 
ferences for Portland the external temperatures were taken Instead 
of those by the aUuched ihermomeler I cxceedmgly regrt-t this, 
and shall as early as practicable make the required corieclion. 

Fortunately this error does not affect the purport of my paper 
or the suggestions which 1 offer lu it towards the explonaljon of 
the long-vexed quciiion of the cause or causes of uie doily in- 
equality of the barometer. 

An acquaintance with the variations of the daily barometric 
curves, which depend on change of season and difference of 
locality, would undoubtedly be of assistance In drawing these 
curves when the observations for only a few hours are given, but 
the SIX hours for which the Portland figures are given ore «.o well 
distributed as to leave bttle uncertainly as to the general form uf 
the curve in this case I should not, however, b« sntihfied w'lih 
any curve for the Portland observations which, when analy-ed 
bv the usual formula and reconhtructed from the co-efhciems thus 
obulned, did not reproduce the original observations, and also 
tlM interpolated values for the other hours, wiihm aUnut of erroi 
of 0*001 bch. Unless your curve can stand thu test I shaU not 
be saliahed with vour d^uctioni as to the epochs of maximum 
end min l muitt vaJues, Having had much espcnence in drawing 


such curves, I venture to assert that the Portland observations, 
whether taken os they are printed or after a correction fur tem- 
perature, will still give the morning maximum and afternoon 
nunimmn of the barometer much earlier than 13 usually the case 
In this country If mv paper draws attention to any singularity 
of this kind it will mitigate the disappointment caused by the 
mistake in the temperature correction 

I append the times of maxima and minima for Portland, May, 
1R72, as corrected , also similar data for five years at the Naval 
Observatory, Washington, U S , and for Oxford, England 

7 //«rr 0/ Daily ^^axlma and Minima of the /Jarometef for (he 
Month of May 
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1 3 55 
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, 16 25 
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lavcrjiunl, January 5 


W. W. Run dell 


Former Climates 

1 1 appears to be estnbliblied that a climate favourable to thd 
giowth of coal pUnts .uid coral builders has prevailed in latitudes 
where tlie ‘sim now shines for about seven months oui of twelve. 

Without inquiring how it cainc about that a v arm sea once 
wa'^lud poJai coaiils, it would be interesting to leani whether 
tlie plants and .ininials enneemed in the production of coal forests 
and coral reeF:> can flounbh under tlitse condiliona of light supply. 

llolmwood. Pul lit y HiU D Pidoeon 


Tape-worms of Rabbits 

Having had occasion to dissect n number of wild rabbite, 1 
h.ive bttn surprised to bud that ihe majority of them are lufesied 
with a large species of tape-worm Can any of your readera 
mrorm me whether I lie lile-hisLory of Lins parasKc lias ever been 
made out 7 1 he case appears to be a remarkable ono, because 

the host cannot here be su'^pected of ever taking animal IoqH 
Unices, therefore, we suppofie that the tape- worm of a rabbit 
differs fiom other tape- worms in not passing through a hydatid 
stage, it becomes difficult to explam Uie very general occurrence 
of ihu species, Georg]' J Romanes 


POLARISCOPE OBJECTS 

T HK following IS an interesting combination • — When 
the polrinscr and analyser are crossed, insert a 
concave plate of quartz cut parallel to the axis, with its 
axiii inclined at 45^^ to that of the poUnser, add to this a 
quartz wedge cut also p.irallel to the axis, having its axis 
placed perpendicular to that of the concave plate. The 
coloured circles, shown by the concave plate alone, will 
be seen to be displaced in the direction of the thicker 
edge, to a distance dependent upon the angle of Ihe 
wedge. AUo, as the wedge is m^e to slide in or out, 
the circles will be seen Co expand or contract, according 
as the thicker or thiftner part of it is presented to the h 
of view. 

The explanation of this is to be found in the fact that a 
combination of two crystalline places is optically equiva- 
lent to a single plate, whenever the axes of the plates are 
either parallel or peraendicular to one another. This 
follows immediately from a comparison of the mathe- 
matical expressions for the intensity of Che light at any 
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g art of the field in the two casei. The expresdioni will 
e found in Verdet (Oeuvres, tome vi p 1 10), who further 
remaiki that, if the two scctioni are parallel, the addition 
of the second 15 equivalent to an augmentation, or a dimi- 
nution of the thickness, according as the two plates are 
both positive or both negative, or are one attractive and 
one repulsive. If the principal axes of the plates are 
perpendicular, the addition of the second place is equi- 
valent to a diminuCion of the thickness when the plates 
are of the same sign, and to an augmentation of thickness 
when they are of opposite signs. 

When, as in the case proposed, the second plate is a 
wedge, the effect of the combination will be the same ns 
if the flat side of the concave plate were cut away wedge- 
wise, but in direction opposite to that of the actual wedge. 
Optically, then, the bottom of the concavity will be thrown 
towards the side on which the combination is optically 
thinnest ; i,e , on which the actual wedge is thinnest. 

The sliding of the wedge will not alter the displacement 
of the centre, which is dependent on the angle, and not 
on the thickness of the wedge, but it will alter the total 
thickness of the compound plate, and consequently the 
diameter of the circles. 

In addition to the above, 1 may mention another piece 
devised and constructed for me by Mi. C. D. Ahrens. 
This consists of two quartz cones, one hollow, the other 
solid, fitting into one another ; one cone is of ri^hc- 
handed, the other of left-handed, quartz, and the axis of 
each is parallel to that of the crystal The polarisation 
figure due to this combination is of course a senes of 
concentric circles, which expand or contract when the 
analyser is turned in one direction or m the other. 

If the field of view be examined at various distances 
from the centre, it will be found that there is a distance, 
viz., where the right and left-handed cones compensate 
one another, at which there is no colour, but only an 
alternation of ligbt and darkness In the immediate 
neighbourhood of this the red and orange assume the 
brown and drab hues due to low illumination, in accord- 
ance with Helmholtz’s experiments , beyond this the 
colours are more brilliant , while at still greater distances, 
where the thickness of one cone much exceeds chat of 
the other, the colours become more pale. 

Combe Bank ^ W. Spottiswoodk 


MUSEUMS 

'T'HE subject of Museum management and arrange- 
ment having lately been commented upon by Prof. 
Flower in a lecture delivered at South Kensington 
Museum, and printed in Naiure of December 14, 28, 
€t seq,^ and also by Prof. Boyd Dawkins in an address to 
the Manchester Literary and Philosophical Society, 
noticed in Nature of December 7, it may not be an 
inopportune time to suggest to those who have the 
management of these insiiiutions the desirability of their 
mutuu co-operation in order to develop them to their 
fullest extent. The great progress which has been made 
during the past few years in the establishment of mu- 
seums in the various provincial towns of this country is 
highly creditable to those who have assisted in the move- 
ment, and the influence which they might have, if pro- 
perly utilised and developed, on the education and intel- 
lectual progression of the people, gives them a forcible 
claim to national and individual support. 

There is no doubt that the present financial support 
pven to museums is totally inad^uate (o maintain them 
in an efficient state, and we hope to see this remedied to 
some ONtent in the next session of Parhament, by the 
adoption of Mr. A. J. Mundella’s BiU for Increasing the 
Libra^and Museum Rate, the penny rate not realising 
sufficiciit money, except in large and wealthy towns, to 
sen'c the purpose for which it is mtended. Mr. Mun- 
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della^s Bill gives the power to levy a rate, not exceeding 
ad", in the pound, for the purpose of establishing and 
maintaining free libraries and museums, and in those 
towns where there is no museum, but only a library or 
libraries, the rate not to exceed \\d m the pound. This 
slight increase would not press heavily on any section of 
the ratepayers, while it would enable many of our libra- 
ries and museums which are now languishing for want of 
funds to go on in their wide sphere of usefulness with 
increased vigour and zeal. 

The important conference of the mayors of towns nnd 
chairmen of museum committees, which was held m Bir- 
mingham on the 5th instant, to discuss and urge the 
claims of museums and galleries of art to some of the 
sui plus funds remaining from the International Exhibi- 
tion of 1851, and also to the duplicates which are stored 
away in Government collections, is a step' in the right 
direction, and we hope that it will be productive of good 
results. 

With the mere general diffusion of education among 
the great masses of the people which it is hoped will 
result from the passing of the recent elementary educa- 
tion acts, the class of readers and students will be 
greatly enlarged, and wc might naturally look for some- 
thing being done by the Government to meet the increased 
demand for books and objects of study which is likely to 
follow ; and wc see no reason why museums themselves 
should not be occasionally converted into schoolrooms 
where teachers could bring their zoological, geological, 
and other natural science classes, and find well-arranged 
material for illustraiing their lessons. Of course we take 
It for granted that these sciences will eventually be taught 
in all elementary schools under Government control 

With regard to the preservation and arrangement of 
specimens in museums, those who had the pleasure of 
listening to Prof Flower’s lecture cannot have failed to carry 
away some useful suggestions, and his remarks, together 
with those of Prof Bovd Dawkins on the neglected and 
unsatisfactory state of many of our museum collections, 
are well worth the consideration of those in charge of 
them. What ought fairly to be the aim and scope of a 
provincial museum is a question which each town must 
to a great extent answer for itself, as it must depend on 
the resources of the neighbourhood and on the facilities 
possessed for obtaining certain classes of objects , and 
curators would do wisely to content themselves with doing 
only what can be done thoroughly and well, be it ever so 
little, and not to accept objects simply with the view of filling 
empty cases We are well aware that curators arc not 
always responsible for the incongruities which get into a 
museum, and if the refusal of obj'ects were always left 
with them, we should not have museums sinking into 
advertising establishments or mere curiosity shops. We 
do not, however, intend now to go into this subject, but 
in order that all the important matters connected with the 
work of museums may receive full and careful considera- 
tion, we would suggest that an association be Torn cd, to 
consist of curators and others engaged in the arrangement 
of museums Such an association need not in any way 
interfere with those now existing, as there is a sufficiently 
wide field for discussion and action included in the work 
and development of museums without treading on the 
ground occupied by othci associations. By holding pe- 
riodical meetings and constantly changing the place of 
meeting from town to town, the various museums of the 
kingdom could be inspected, and their contents and p lain 
of arranjgement discussed and criticised. Friendly com- 
munications would thus be opened among all museums, 
and exchanges could be arranged to their general ad- 
vantage. Much might be said as to the necessity and 
work for such an association, but we content ourselves, 
for the present, with suggesting it, and now leave the 
matter to be talun up by those most intimately concerned. 

£. H. 
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ACROSS AFRICA^ 

O UR readers are no doubt already fanihar with ihe 
mam results of Commander Cameron's remarkable 
march across the continent of Africa ; many details con- 
cerning' It have appeared through various channels 
These, however, have only been sufficient t3 whet the 
appetite of all who take an interest in Afncm exploration 
for the complete narrative ; this we find quite as interest- 
ing and informing as we had reason to believe it would 
be Commander Cameron has not attempted 
to produce a highly polished summary of ihe 
copious notes he seems to have taken by the 
way ; he Cakes the reader along with him step 
by step and day by oay over the long and to 
him often tedious route he had to travel, and 
in the end the reader finds he his become pos- 
sessed of a subsUntial amount of new mforma- 
lion concerning one of the most important 
sections of one of the most interest r;^ con- 
tinents. 

Commander Cameron's story is so well known 
(hat to summarise it here would merely be to 
repeat whit we have already given on various 
occasions The primary object of the expedi- 
tion which he commanded, it will be remem- 
bered, was to seek and succour the great 
Livingstone, whom Stanley had just discovered, 
alter the explorer had been hidden in the 
centre of Africa (or five or six years. Cameron 
ai leader, with Ur DiUon, Lieut, Murphy, and 
poor young ivfofTat, who had sold his all to en- 
able him to find and help his uncle, set out from 
Bagamoyo with a large following, early in 1873, They had 
only got as far as Unvanyembd in' October when they I 
were sadly surprised by the bearers of Livingstone's 
remains, the great traveller having died in the previous 
May on the south of Lake Bangweolo, almost on the 
same day as his enthusiastic nephew perished on the 
threshold of bis search for his uncle. Under the new 
circumstances Lieut. Murphy decided to return, Dillon 
was compelled by the state of his health to 
accompany him, and Cameron resolved to pro- 
ceed alone to take up and continue the work 
of his immortal predecessor. By doing so, he 
rightly believed he was carrying out the spirit 
of hit instructions. Dillon’s sad end, a few 
days after he left Cameron, is already known 
to all 

Cameron’s route may be divided into four 
sections First, from the coast to Ujiji ; second, 
the survey of Lake Tanganyika ; third, his 
journey to Ny'an^if, on the banks of the broad 
Lualaba ; and fourth, from Nyangw^, south 
and west, to the west coast, The first part of 
this route is already to a considerable extent 
familiar to those who have read the narratives 
of Burton, Speke, and Stanley. Nevertheless, 

It will be found that Commander Cameron has ^ 

added considerably to our knowledge of its 
appearance, its products, and ils people. The 
admirable senes of levds which he was able W 

to take from tirst to last, and the results of ~ 

which are condensed in the section that 
accompanies his interesting map, shows that 
the ground rises till about the thirty-fourth de- 
'gree west, when it slowly slopes to the centre of 
^he continent, which is a wide hollow or basin, rising very 
gradually towards the western coast, on which side the de- 
scent IS very steep. The country between the coast is 
varied in character, sometimes level, and lometimes very 
hilly, frequently swampy and liable to be inundated by 

■ ‘'Acrou ArncB.” Py Ven»y Lovelt CamaniB, C B , D C L., Cum- 
maiddr R.N a vd» (Londpn Daldy, labiatar, ud Ga, iB 7 ) 


the overflow of the numerous rivers which water it, but 
very often well wooded, thickly populated, and fertile It 
IS cut up into a number of stales inhabited by various 
■mall tribes independent of each other, the appearance, 
manners, and customs of which are frequently referred to 
I by Commander Cameron. Of the Wanyamwesi, espe- 
cially, he has much to say, for at Unyanyembd, in their 
terniory, he was detained for many weeks by fever, and 
indeed did not reach Ujiji till February, 1874, after in- 
numerable troubles caused by his scratch lot of followers. 



IteniU itf Men of Manyuciua 

and being fleeced at every hand by the chiefs through 
whose villages be had to pass 

Cameron was well-received and well-treated by Iht 
Arab traders at Kaweld, the capital of Ujiji, and here he 
fortunately secured Livingstone's papers. After measur 
ing a short base-Une, he set out on March 13 to circum- 
navigate the southern half of Lake Tanganyika. Our 
readers will remember that Burton and Sp^ke were able 







Tangnnyikn FuHck 

to survey a comparatively small portion of the lake in the 
neighbourhood of Ujiji, while Livingstone and Stanley 
coasted the east side of the northern part, and a portion 
of the north-west coast. Cameron has, therefore, by his 
survey been able to add considerably to our knowledge of 
this interesting lake He sailed along the eastern side 
of the southern half, crossed to the west just before reach- 


NA TURE 


\Jan. as, i8;7 


^78 


in^ ihe end of ihc lake, passed up ihe west side, examined 
Ibe Lukuga, and relumed to U)iji on May 9. His work 
contains a sreat deal of information as to the result of this 
survey, and he has been able to lay down, we have no 
doubt with considerable accuracy, the contour of the 
ihorcs. Thcfe are mostly high and rocky, co\cred with 
trees and other vegetation, often fringed with dense reeds, 
and cut up by a multitude of streams. Animal life of 
all kinds, quadrupeds, birds, insects, hshes, abounds 





Nyahi^wu from the Ki\Lr 

around and in the la>'e, the scenery of which Cameron 
describes bs of surpassing beauty. The western shores are 
well peopled by t fairly industiious population, but many 
pcrtions of the east coast have been devastated by slave- 
hunters, evidences of whose destrucUve ra'ds were seen 
all along Cameron’s route. With regard to the nver 
Lukugu, which Cameron believes to be the outlet of Lake 
Tanganyika, and an affluent of the Lualaba, he has some 
interesting notes. He believes he traced a distinct cur- 


purpose. 



Hui in lake Mohiya. 

rect aeitwards, and sailed up several miles until stopped 
by a dense barrier of vegetation which crossed from side 
to side* As we said when referring to this point pre- 
viouslff we do not think much is to be gained by discus- 
sing tot question in its present shape. It it not as if no 
fnrtlicr data were to be obtained, the question is one 
capable of demonstration by the attainment of additional 
informatioD, and we hope that Mr. Stanley will be able to 
let it at rest as satiifactonly as he has settled the contour 


of the Victoria Nyanza. To Cameron geographers are 
greatly indebted for the large additions he has made to a 
knowledge of«Lake Tanganyika. 

I About a fortnight after his return from this survey — 

I which, we ought to say, was earned out amidst innume- 
I rable difficulties caused by the timidity and inefficiency 
I cf his crews — Cameron crossed the lake to make for 
< Nyang«^ m the hope of obtaining boats to take him 
1 down the Lualaba. He passed over pretty much the same 
route as did Livingstone, whose memory he 
still found alive among the people. The two 
main districts in this route are Uguhha and 
Manyuema, and the people arc among the 
most interesting with whom Cameron came in 
contact. In Uguhha copper is largely worked, 

. _ and shaped into curious cross-bars, and in 
Manyuema iron ore 11 found and largely 
smelted in elaborately and ingeniously-cun- 
structed furnaces. The people of Manyuema 
are in many respects peculiar, and although 
indoubted cannibals, superior to the tribera 
f TcuTvd them. Cameron believes them to be a 
superior intrusive race, the lower classes being 
aborigines They live in well-built houses, 
ai ranged in neat villages, and are of fine phy- 
sique. They seem well deserving of further 
study. 

At Nyangwd Cameron was well treated by 
an old Arab who had been kind to Livingstone, 
but to hi5 great disappointment he failed in 
obtaining boats to carry out his cherished 
He was assured by many people, both 
here and in his journey southwards, ihat the Lualaba, 
a fine broad stream at Nyangwd, flowed westwards into 
a large lake, Sankoira, lo which men came in large boats 
capable of holding aoo people, for the purpose of trading 
From the irleresling data collected by Cameron we must 
say that he has good reason for connecting the Lualaba 
with the Congo, and regarding the latter as the great 
drainer of all the region to the west and norih-wckt of 
Tanganyika. The Lualaba is in the very lowest 
part of the great Central African basin, is a 
river of very large volume, which, in the upper 
part of Its course receives various affluents, and 
it IS difficult to conceive what other south-wcBt 
African river except the Congo could carry off 
all this drainage. Still there is an extensive 
reg'on, from about 5° N to 10° 5 . waiting to be 
explored, and until ihis is done we think it pre- 
^ mature and unnecessary to maintain any posi- 

J live theory on the subject The solution cannot 
now be far off with so many expeditions either 
on the field or about to be sent out. The data 
obtained by Commander Cameron are of great 
value, and will form an important guide to lub- 
sequent explorers 

in company with an -Arab trader, Cameron 
proceeded scuthwards in the hope of being able 
to work his way north to Lake Sankorra. In 
this, too, alas, he was gnevously disappointed, 
his designs being thwarted on every hand 
by the caprices of besotted chiefs and brutal 
slave-hunters, and the cowardly fears of bis 
nwn men. The greater part of the ground 
from Nyangwd to the coast region, south 
and west, over which Cameron now travelJed, is 
uite new, never having been before explored by any 
European, so far as is known. Much of the second 
volume, on this account, possesses novel interest. Most 
of Ihe country is fertile, well watered, and well wooded. 
Innumerable streams were crossed, and 10 level is the 
watershed between the streams going east and those going 
west, that during floods, which seem to be frequent, their 
councs must sometimes be changed. About 200 miles 


t 
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south of Nyan^n ( 5 , Cameron came Co fCilemba, the head- the chief Kasongo are almost incredible and painTul to read 
quarters of Kasongo, the chief of the extensive district of of The whole country here is being rapidly devastated 
Urua, and where is the principal station of the remark- by these slave-hunters from ihe west coast, and until their 
able Arab trader, Jumah Amerikani. This individual has fiendish practices are put a stop to, the country can never 
extensive tradirg connections over Central Africa, 15 a be opened up either to exploraiion or legitimate traffic 
man of considerable intelligence, and was able to give While staying here Cameron visited an interesting 
Cameron much geographical information which he had little lake, Mohrya, studded with houses built on high 
gathered during his widespread journeys. Cameron was piles. He also heard of a people who dwell in caves m 
compelled to remain at KiLemba for about eight monthis, this region ; we believe that Livingstone refers to this 
and had it not been for the cver-to-be-remembered kind- in his ‘M.Ast loiirnals.'' Cameron also paid a visit 
ness of this humane and generous Arab trader, his to a Lake Kassali, a short distance south of Kilemba, 
life must have been intolerable, even if he had been and which contains many floating islands ; but he was 
able to preserve it The treatment of Cameron by this not permitted to reach ihe shores. He has collected 
remarkable man is beyond all praise Cameron found at much interesting information about the people among 
Kilemba a black slave-hunter from the Portuguese settle- whom he was compeUed to sojourn, and collccicd many 
ments, than whom probably a more barbarous blackguard notes from various sources concerning the geography of 
does not exist. The cruelties practised by this man and the region But the capricious restnciions under which 
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he was placed compelled him to lead a life of comparative and he has been able to add materially to our knowledge 
idJenei^ so that when Kendele, the brutal slave-hunter, of the hydrography, the geology, the people, and products 
whose pleasure he was compelled to await, was ready to of the important part of Africa he traversed. The gene- 
march with his ill-gotten human booty, the wearied tra- raL results he disciuies' in two concluding chapters, and 
veller was heartily glad. This was in June, 18^5, and botanists will be pleased to find in an appendix an enu- 
starved and nearly deai^ with scurvy he reached Benguella meration of the plants collected in the rraion about Lake 
in November. Tangan^ka, drawn up by Mr. Oliver The flora of the 

Of the value of Commimdcr Cameron’s work we think region, Mr. Oliver states, may be taken as belonging to 
there can be but one opinion. Every page is interesting, the basin of the Congo. 


THE TROPICAL FORESTS OF HAMPSHIRE^ 

IIL 

have in the scries of beds, the aspect and formation 
* * of which 1 have endeavoured to describe, a total 
thKkness of perhaps soflieyrhere about 1,000 feet We 
■ Cbnlfaiu^ rnn n. iSl Thifl eonchiduia vtkle !■ tfat lutMtsiica ot m 
psptr Had br Mr. J. 9 Oudsir, F 0 ;S , m ilw OcoMiii' Aiwclanoii, 
Juiuiy 5 . 


read in LycH's "Geology^' and other works that river and 
delta deposits are accumulated with comparatively great 
rapidity, as in the case of the Rhone delta above Geneva, 
which has advanced one- and-a- half miles in historical times. 
Throughout the Bournemouth district we have in the mat 
and sudden deposits of coarse grit evidence of quuk depo- 
sittOD. We also find loaves folded over with half an inch 
of sediment between the folds, and ^ems sun-cracked 
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and dividtd with that or more difference in level between 
the eegmenti, which also shows extreme rapidity of depo- 
sition , and although we have proof that we in some cases 
MC the actual soil in which some of the smaller plants 
^rew, still penetrated by their roots, there is no evidence 
of Its having been long occupied, or that it indicates more 
than a rapid fern growth between recurring floods. We 
have further, in the fine state of preservation of some of 
the leaves, which have been doubtless buiied before decay 
set in, and in the breaking up and redeposition of beds, 
evidence of rapid accumulation ; yet we must not hastily 
conclude that the time required for the formation of these 
deposits was, even geo]Qgicall> speaking, short, We over 
and over again see beds, one above another, which have 
been cut through and earned away after they had become 
consolidated, that is, after the muds had become so hard 
that they have resisted the dissolving power of water and 
been rolled and redcposiied as pebbles and boulders 

The same spots may have been again and again silted 
up and denuded before the beds finally remaining were 
covered up, the same maicnal has been rearranged by 
aiffercnt currents perhaps a great number of tunes, whilst 
ihc constant unconformability of the strata may indicate 
periods o( rest or great lapses of time All our facts as 
to the depressio i ot areas teni to show that it is an ex- 
iremtly slow and imperceptible process — slower still when 
the gciier il depression is mtermiUent. We have further a 
totally different kind of cv.dcncc, which to my mind is 
^iili suoiiger, of the vast ages that rolled away during the 
depoiilion of these beds. I his is the significant fact that 
the entire marine fauna was completely changed By 
iiiia 1 Jiicdn that we have in the London clay a fauna that 
migrated away, a fauna familiar to us and characterised 
by great nautili and other shells, Crustacea, &c , peculiar 
to 11. In the succLcding Uracklesham beds we have 
another totally distinct fauna, so that the duration of the 
land period was sufhcicnLly long for the fauna of the 
London clay sea to be entirtly changed before the return 
of the sea whose fauna we have recorded in the Dracklc- 
bham beds. In the Barton beds which overlie the Bourne- 
mouih deposits, we have again an extensive fauna, most 
distinctly characterised and widely separated from that 
of either of the preceding beds just mentioned. 

In many cases it is recognised that variations in fauna 
are dependent upon the c{eDlh of the sea, but such cannot 
be the case in this instance since we get species belonging 
to the same genera, so closely resembling each other, that 
\ie cannot but infer that t^ey lived under similar condi- 
tions. And when we come to see, as we do, that this 
applies to all the groups, the inference drawn from one 
individual group accumulates to an evidence which pre- 
sents itself as at any rate approaching certainty. The 
well known case of the difference in the fauna of the Red 
bea and ihe Mediterranean, which are separated by bo 
narrow a strip of land, his been often referred to as a 
possible explanation of how different fossil faunas occurring 
close logetner may have existed contemporaneously, and 
do not imply anv lapse of time during which changes of 
cLimaie occunea; but although in many cases il is impos- 
sible when a purely hypothetical theory is brought forward 
10 bring an argument lo disprove ic, yet in this case there 
IS no evidence whatever in us favour, and what little evi- 
dence there is bearing on the question, is directly opposed 
to It , therefore the other seems the more rcisonable ex- 
planation The great changes in the flora which I shdl 
mention to you, although principally due perhaps to the 
great change ol level ol which we have other indications, 
may also indicate long lapse of tune, I6ng enough as I 
have said for the marine fauna ol Bracklesham to develop, 
10 disappear, and to give place to that of Barton. 

These deposits, which have been neglected by geologists, 
are of extreme importance as being oiic of the few records 
we have of land surface* The rocks in which organic 
^caumsare found are aqueoL’s rocks, pnncipdly marine , 


the remains of aquatic animals are nvore numerous than are 
those of terrestrial animals, and are, for the same reason, 
far more numerous than those of plants Such facts as 
these give great interest to senes of land remains of so 
complete a natuK. We can form an idea of how incom- 
plete our terrestrial records are when we consider that 
whilst upwards of 4,4c~o plant; are growing in Great 
Bn am, about 70a only are kniwn fossil, whilst 513 
testaceous mollusca now inhabit Great Britain, and 4,590 
were known fossil as far back as 1862 

Ihe Bournemouth Rora seems to consist principally of 
trees or hard-wooded shrubs, comparatively few remaini 
of the herbaceous vegetation being preserved. 

Tarasiiic fungi are abundant. Ferns, extremely rare in 
the lower part of the senes, become abundant, as far as 
the remains go, almost to the exclusion of other vege- 
tation, towards the close of the middle period. The pre- 
vailing group seems that of Acrostichum, of which several 
species are present. We can also determine, with almost 
certainty, the presence of Angioptens, Anemia, Nephro- 
dium, Gleichenia, Lygodium, and there are, besides these, 
several undetermined forms. 

Of Conifers we have Cupressus and Taxodium, deter- 
mined by De la Harpe, wiih the addition of Dacndium 
and indications of Pinus ; Cycads have disappeared 

Of Monocotyledons we have indications of reeds and 
rushes j Pandanus is represented by us fruit, Nips- 
dites ; palms are very abundant, cipccially in the lower- 
most beds of Corfc, the middle beds of Studland, 
and the upper middle bids of Bournemouth Masso- 
longho has determined Chamoecyparites, in aidicion 
to which many fan and feather palms exist, belonging to 
Flabellaria, Sabal, Phccnicitcs, and a genus new to the 
Eocene, Iriartea. A g gantic aroid is also very abun- 
dant, and the SmiUce^ occur m all the fossihferous beds 
throughout, and are represented by five or six species. 

The Dicotyledons are, however, most abundant, and it 
IS probable that a vast number of species will be deter- 
mined from these beds. De la Harpe's list included ui 
1856 — 

Apetala: — Popular, Ulmus, Launis, Quercus, and Arto- 
carpidium, to which Massolongho added Daphnogene. 
To these we may now add Carpinus, Fagus, Castanea, 
Salix, Platanus, Ficus, Celtis, numerous Proteacee, Cin- 
namomum. 

PoJypetalcF. — Elieodendron, Rhamnus, Prunus, Juglans, 
Cluytia, have been already noticed by De la Harp^. We 
will add, Massolongho, Ceratopetalum, and as new 
to the Bjurnemouth flora, Ac<tr, Dodonxa, Celastrus, 
Eucalyptus, and a number of Leguminosae. 

MoHopetalix . — De la Harpe has determined Dioipyros , 
to this may perhaps be added Porana. 

Cactus and Stenocarpus have been previously men- 
tioned,. and have never previously been found fossil. 

In addition to these we have probably represented 
almost every genus described from continental Eocene 
floras, but it is premature, for the reasons already stated, 
to go further into this question at present. The forms 1 
have mentioned will, however, give you a general idea of 
the composition of the flora. 

It will have been gathered from the anniversary 
addresses of our president, Mr. Carruthers, that the 
remains of plants are, if possiole, of more interest and 
importance than those of marine animals, as whilst we 
have already some idea of the succession and develop- 
ment of animal hD, especially of the more purely marine 
orders of Crustacea, mollusca, echinDdermata, &c., we 
know very little of the history and development of plant life. 
Mr. Carruthers laid stress on the somewhat sudden oc- 
currence of dicotyledons as being unfavourable to the 
hypothesis of evolution in descent 1 concur with him 
full) that It IS difHcult to realise that the absence of dico- 
ivledons can be due to any cause but their absence from 
tne then existing vegetation, yet there are certain causes 
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tending to make their preservation difficult, which may 
perhaps be taken into account. 

Some kinds of coniferous plants resist decay, when im- 
mersed in water, more completely than do ^most any 
dicotyledons, and this resistance may, owing- to their 
resinous nature, be very greatly increased when the im- 
mersion is in sea- water. This supposition is borne out 
by a fact I have noticed, that in some Eocene beds, such 
as the marine beds at fioumemouth, the Bcmbridge marls, 
the Brackleiham beds, coniferous remains preponderate, 
whilst from the two latter places I have never seen re- 
mains of dicotyledons at all, although there is evidence in 
these cases that dicotyledons were abundant on all 
surrounding land areas. This may partly account for 
their complete absence in marine cretaceous rocks in 
England, where, as in the gault, &c,, foliage, fruit, resinous 
gums in the form of amber, remams of coniferae, are 
preserved The foreign cretaceous rocks, in which an 
abundance of dicotyledons is met with, are principally of 
fresh-water origm 

It should be borne m mind that our Chalk period con- 
tains a deep sea fauna, and we have no record in England 
as to what were the prevailing contemporaneous shallow 
water forms of life m other regions. I have great doubts, 
however, as to the correct position of many of the foreign 
so-called cretaceous beds. Those of America, from which 
most of the list of dicotyledons of this period is denved, 
appear to me, from the character of their fauna, to be 
cither Lower Eocene, or at most filling in the gap between 
our chalk and London clay Most of the shells have a 
marvellously Eocene-like aspect, and 1 take it that the 
presence of an ammonite, and some few other forms of 
shells, which m England do not range above the Chalk, 
should not be taken as conclusive evidence of the anti- 
quity of ihe bed, as although migrated from our seas, they 
may very well have lived on in other regions. It is incon- 
sistent to assume that no ammonite lived on in any part 
of the world to a more recent period than that of our 
Chalk , the finding of pleurotoinana and other supposed 
extinct cretaceous shells in Australian waters, should not 
be forgotten. The same doubts apply to many of the 
European leaf deposits; many of these are isolated 
patches, and their age has been inferred rather from 
the character of the leaves than from their strati- 
graphical position. The age of many of the so-called 
Miocene leaf-beds is admitted now to be extremely 
doubtful 

What little evidence we may expect to And in these 
beds seems to me likely to be in favour of the theory of 
evolution by descent, although until the Aora has been 
worked out, it is premature to offer an opinion. By far 
the greater number of the plants belong to the lowest 
division of the dicotyledons, the apetala^ a minority are 
polypetalousy whilst none can, as far as I know, with cer- 
tainty be assigned to the highest (according to Haeckel) 
group, the monopetala, 

^ Prof. Ettingahausen has traced the gradual develop- 
I ment of some of the Miocene forms into existing species, 

^ notably that of Castanea atava to Castama vesca^ when 
[ he was here last summer and saw my collection, he espe- 
[ cialLy picked out the caatanca from Bournemouth as 
carrying the history of this genus a 5tq> further back, and 
linking it with the oak— as it possesses an oak-like 
character of venation. 1 would merely add that many 
botanists who have studied fossil plants, as Unger, 
Schimper, and others, are profoundly impressed with the 
amount of botanical evidence that has already been 
brought forward in support of the theory of evolution. 


; OUR ASTROmAfICAL COLUMN 

; Red Stajl in Cetus— No, 4 of Sir John fierschel^ lut of 
red stsn at p, 448 of his Cape OhsemtloDS h placed him in 
R.A. ih« ipa, 8'7i,, N.P.D, 133* zU i* for 1830^ with the 


remark “ moat beaiidful orange nd. Two observations," and 
he estimated it 6m Dunlop in his catalogue of 3^3 double and 
tnple Stan in vol, In. of the Memoirs of the Koyai Astronomic 
eoi Socuty^ gives the position of a highly-coloured object thus ; 
for 1837, R A ih. 19m. 43a, N.FD. 133" 31', and calls it "a 
very lingulir star of the seventh magnitude, of an uncommon 
red purple colour, very dusky, and ill-dchned , " he made ihree 
observationi upon it, and notes that it had a small star preceding 
and another following it 'We may presume that these stars are 
Identical, with an error of position on the part of one or other 
observer, most probably on Dunlop’s, whose catalogue contains 
a number of errors ; and it may also be supposed that this is the 
star spectroscopically exammed by Secchi, which he calls No. 1 1 
of Schellenip’s catalogue of red stars, but places m 35" 17' S 
declination (A.N 1737)1 perhaps through a misprint. In this 
state of uncertainty as to the star’s true place, meridional observa- 
tion appears very desirable So far we believe it is not to be found 
in any catalogue, founded on such observations , it docs not 
occur in the zones published in the Washinglon volumes 1869-71, 
a most valuable senea, nor m those of Prof. Ragona in the GiomaU 
Astrofiom^co a MtUorologtco del R* Osservatofio dt Palermo^ 
vols 1. and 11 , neither u it found in the southern cataloguea of 
the Cape, Madras, or Melbourne Observatories bir John 
Herschel’s place reduced to 1877 o is R A. ih. 2iin 19 os , 
N.P.D. 123'’ 11' Sccchi says of the star he exammed, 

couleur rose ; spectre ^ zones discontinues," 

VARiarLK Stars — There u considerable probability that 
Lalande 13863-5 should be added lo ihe list of variable stars. 
Ilia estimates of magnitude are 64 and 84 ; it is 6 on Hardmg's 
Atlas and m Argelander, 6 7 in Heis, 7 ‘3 m the Dnrehmuz^ 
terung, but does not occur m Piazzi, Bessel, or Santmi. Piazzi 
has a alar of the ninth magnitude about ij" dutant (VI 190), 
which, oddly enough, he places in the Lynx. The posiiiou of 
Lalande’s star for the beginning of 1877 is in R A. 6h 35 ^^ ^ 3 ^ 1 
N P D. 83“ 3a 3' 

Will some one of our southern readers record the actual 
magnitude of p Doradus ? At present we have the following 
estimates indicating a long period of variation. La Caille 5m. 
about 175I1 Brisbane 6m alx>ut 1825, Jacob 9 5m. in 1850 and 
9 2iD m 1855 ; while Moesta states that between February, 
i860, and January, 1 861, he had always found it 84 m, or 9m. 
The law of variation may be similar to that of 34 CygnI, P Cygni 
ol Schonfeld, the so-called Nova of 1600. 

A Fifi'H COMEI IN 1851 — In a small tract eutitled " Rog- 
guagh Popolari sulleComcte Fenodiche,” by Prof Ragona, pub- 
lished at Palermo, m 1855, there ia reference to a comet stated to 
have been discovered at Rome by Prof Calandrelh, director of the 
Pontiheal Observatory, m the morning twilight on November 30, 
1851, which both the discoverer and the wnter of the tract con- 
sidered to be the short-period comet of Brorsen, due In penhe- 
hon in the autumn of that year. By comparison with B A.Ci 
4798, the following position resulted — 

1851, November 29, at lyh. 32m., M.T. at Rome. 

Right Ascension, l4h. 21m, 381. Declination, + 1" 47' 2". 
Thu position Prof Ragona compares with the elements of 
Brorsen’s comet according to Dr van Galen, and found the dif- 
ferences between calculation and observation -|- 35’ 27" in R. A,, 
and + 11' 1" in declination. But notwithstanding this approxi- 
mation, it u cerlain it was not the periodical comet of Bronen 
that was observed by Calandrelh, Dr. van Galen’s prediction 
having been vitiated by a lerious error of calculation, so that, 
instead of arriving at periheUon on November 10, the date u- 
signed by him in Asl A/dcA., No. 782, the comet pa7fled that 
point in its orbit about September 25, and consequently on 
Novmber 30 was br remov^ from the position of the body 
observed by Calandrelh, which was therefore 1 new comet 
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It if itAted that CalmndreUi published an BcotHiDt of hU obier- 
vutioDS In the Roman journals in December, which was transferred 
to the official jounud of Palermo on the nth of the same month. 
Feihapi a reference to the Italian journals might bring to light a 
farther obserration or observations \ the comet is said to have 
been bright, but the weather about the date of discovery waa 
unsettled, and for several days prenooily had prevented observa- 
tions of any kind. 

CoLouRKiJ Delis on JuriTEK.~Iii connection with the 
supposed periodicity in the appearance of marked colour on the 
belts of this planet, the observations of GruiLhuisen, of Munich, 
in the years 1836 40 possess interest. They are found in his 
Astronomische yahrbuch, 1839, P P 99 i and 1841, 

p. zoi. He hrst noticed the colour on Apnl 23, 1S36, at 9|h , 
when, observing with a 30 inch refractor of 24 inches aperture, 
and power 150, the single central belt then visible had a brown 
tint throughout, and he states that, hardly believing his own 
vision, lie colled a person who was at hand, and on asking him 
what colour the belts presented, he replied the colour of rusL^* 
With a 5-fcet telescope, powei 120, the brown tint was not dis- 
tinguished On subsequent occasions he found that with the 
highest powers of the telescope the belt appeared of a bright 
reddish brown, while with the lower powers it was merely of a 
dark shade, and hence concluded that the intensity of light was 
diiodvantageoas to discerning the colour. In addition to the 
brown tint of the central belt, it was icmarkcd Lliat the planet 
near its north pole had a bhiish-grcy lint m May, 1836 , a few 
months later Dr. Albert, a pupil of Eessel, observing with a 
30-inch telescope, found the polar region ** quite blue " The 
length of Gruilhuisen’s descriptive remarks prevents their being 
transferred to this column, but we refer to the observations, as 
his annual volumes arc not often met with here, and the fact of 
such observations having been made forty years since may not be 
generally known. That Iheve tints should have been conspicuous 
with such small optical aid is worthy of note. 

The Intra-Mercurial Pianei —In M. Leverncr’s last 
communication to the Pan 9 Academy on the planet assumed to 
exist within the orbit of Mercury, it was mentioned lliat, with 
the elements adopted, or very similar ones, a solar conjunction 
would occur on March 22, and a transit over the sun's disc was 
possilile, though uncertain. A close examination of the disc is 
therefore to be recommended on March 22 and 23, and there is 
reason to believe that observers in widely-diilering longitudes 
aie prepared to undertake it. If no transit should then occur, 
eight or nine years may elapse before one is pouible at the 
spring node. 


CHEMICAL NOTES 

Atomic Weights of Caesium and Rubidium — M 
Godefiroy gives an account in Liebig's Annalen of some deter- 
minations he has made on the above subject. To obtain pure 
material he employs Redtenbacher's method for the separation 
of the caesium, rubidium, and potassium, by preparing their 
respective alume, separating these by fractional crystallisation, 
and finally converting them into pure chlondes of the metals. 
The determination of chlonne m the non-diliqaesoent caesium 
cUonde, gave, as the mean of four closely-agreeing expen ments, 
the atomic weight of caesium os equal to 132'557, the atomic 
we^hta of cblovine and silver being token as 35’46 and 107*94 
respectively; from analogous expenments the author finds the 
atomic weight of rubidium to be equal to 85 476. 

On the Splcxpic Heat of Gases.— In Poggendorff^j 
clviL, £. Wiedemann gives |a^ most Interesting com- 
muniation on this mattor, in which he cntiquas the expemnenCs 
of Regnanlt on the aunt subject, and descrita a new method of 


datarmining the specific heats of gases introduced by himself. 
On comparing the author's results with those of Regnault It ii 
iound that the method employed by the former is not inferior in 
accuracy to that of Regnault, and also that a great economy of 
material may be effected by using Wiedemann's process , this 
economy giving the expenments greater range in a comparatively 
shorter time. The following tables give a synopsis of the num- 
bers and numerous tables given in Wiedemann's paper 
Specific Heats pf Equal Weights 



1 


III 

IV. 


0* 

iod' 

aoo* 


Air 

0-2389 

— 

— 

0 

Hydrogen 

3410 

— 

— 

0 

Carbon monoxide 

0*2426 


— 

0 

Carbon dioxide 

0 1952 

0 2169 

0 23S7 

22-28 

l£t]iylene 

03364 

0 4189 

05015 

49 oS 

Nitrous oxide 

0*1933 

0 2212 

0 244a 

23 15 

Ammonia 

05009 

0 53*7 

05629 

12 38 


Specific Heats of Equal Volumes, 



V 

VI 

VII 

VIII 

JX 


0' 

100' 

300 * 

Spci ilic 

weiffht 

P V 

Ait 

0 2389 

I — 

— 

1 

' 1 00215 

Hydrogen 

1 o* 2 JS 9 

— 

— 

0 0G92 

1 — 

Carbon monoxide 

0 2346 1 

1 — 

— 

0 967 

1 1 00293 

Carbon dioxide 

02985 ; 0*3316 

0-3650 

1 529 

! r 00722 

Ltbylene 

0 3^54 1 

1 0 4052 

[04851 

0 9677 1 

1 — 

Nitroub oxide 

0 3014 

1 OM362 

I 0-3712 

1 5241 1 

1 1*00651 

Ammonia 

0 2952 ' 

: 0 3134 

' 0 3318 

1 

0*5894 1 I 01881 


Columns I , II , III , contain the true Kpeci6c heats at the 
tempeiatures indicated; column TV. the diHcrence of sjiccific 
heal at 0“ and 200° expressed In percentage of the specific heat at 
o®. Columns V,, VI , VIT., represent the true specific heals m 
reference to the unit of volume, the specific heat of the unit 
volume of air being taken as o 2389 ; column IX gives 
Regnault 'b proportions of the products of tlie volumes V and V, 
and the pressures P and V\ when P is at theprc<iquie of one, and 
F' at the pressure of two atmospheres Herr Wiedemann thinks 
that (he specific heat determined in these experiments seems to 
be composed of two parts, the heat caused by work expended on 
the expansion of the gases m overcoming outside pressure, and 
secondly, the heat employed in the internal work of the gas 
Itself. He also thinks that attempts to determine the separate 
parts of the heat of molecular motion, of which the ipecific heat 
18 composed in constant volumes — of the heat oi atoms according 
to Naumann — and also the attempt to establish simple relations 
between the two to be still premature, os the alteration of the 
specific heat with the temperature would cause these effects to 
have different relations between different temperatures The 
author thinks that the alteration of specific heat of the gases with 
the temperature cannot be explained by the deviation of such 
gases from the perfect gaseous condllioD. As an illustration 
this he cites the case of ammonia gasi, which, although more 
remote from the state of a perfect gas than nitrous oxide or 
carbon dioxide, still possesses smaller variations of its specific 
hast with change of temperature than either of these latter gixes. 

Action of Antimony Frntachloride on certain Or- 
ganic Substances. — ^The action of this le-agcnt on some 
organic substances has lately been investigated by C. W. I^sincr, 
who gives an account in the foum pour Oiimirof the results he 
obtained. When chloroform and antimony pentachJonde are 
gently heated together, prefmbly in sealed tubes to 100° C., the 
chloroform beeomefl converted Into oorbon tetrachloride. Etbyle 
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bromide is attacked b; antimony pentachloridc, the whole of tlie 
bromine being liberated and cthyle chloride rormed. The action 
of antimony pentachloride on ethene bromide diifers according to 
the quaiiLitieh employed. With the same number nf molecules of 
the two substanccb the chief product is ethylene Lhlorubromide, 
whilst with two molecules of pentachloride to one of ethene 
bromide the product is ethene chloride Ethene hiomldo is not 
acted on when tninilaily heated with phosphoruuii pentachloride. 
The product of the reaction of aceuc acid with aiilimony pentachlo- 
iide IS monochluracctic acid, accomjiaiiLed by anotlier subsiance 
with a hq^her boiling point When salicylic acid is giaduolly 
added to nnliinony pentachloride, monochloro- anddichluro sali- 
cylic acids are produced along with other products , monochloro- 
salicybc acid is found in small quantities only Dichloro-sahcylic 
acid on being boiled with potash fora considerable lengih of time 
exchanges Us chlorine for liydroxy], yielding g.illic acid accom- 
panied with p)ro-gallic and oxy salicylic acids When para- 
oxybenzme acid is acted cm by two or four molecules of antimony 
penlachlunde the niunj- and dichlonnated acidf are found re- 
spectively i'rom these reactions it is evident that the action of 
antimony pentachloride dilfcrs from that of its analogue, pho*!- 
phoroiiii pentacliloride, since ii simply parts with its chlunii’', 
which replaces hydrogen in the acid radical, instead of replacing 
the hydiGxyl group by chlorine, 0:1 is generally the ca<>e when 
phosphorous pentachloride acts upon organic Buhstanceb. 

Ac iioN UF CiiLORiNi ON I'LRO'^'VDLs — ■M^^ bi»ring and 
Ariscjucta continue (^W/ Acad, dt Htlg ^ xlii p 565) their 
rcficarcheii into the action of Lhloniie on peroxydes of metals, for 
the purpose of elucidating the very iniportaDt question whcihcr 
the atomicity of cei tain bodies is variable (as supposed by Ko'be 
and Ulom strand), i,e , whether whilst one atom of a body in a 
molecule is, sa), tii-atumic and po^se^ses basic properties, another 
atom of the same body may be pjiit-aloaiic and partake of the 
properties of an acid, or whether the atomicily remains invariable, 
as supposed by Kekuk' and the autliors of the paper. Fanner 
researches ludutcil M Spring to conclude that the atoms of chlo- 
rine possess constaiUly the same properties in all their compounds 
with oxygen, which would be contrary Lu the alleged varying 
atomicity. Now, studying the action of cliloruie upon the per- 
oxyde of silver, the authors piovc, by a very delicate experiment, 
that its result la the rornialion of a peroxyde of chlorine, a body 
prevised by the theory, but unknown until now, and they conclude, 
therefore, that the struclure of peroxides of silver nnd of chloiuic 
u identical, which identity gives a new argument in support of 
the invariability of the atomicity of chlorine and silver. 

Boron and us Si'eciiic IIfai.— U ron occurs, it Is 
known, in two different furms, in the amorphoui state, and in 
crystals. M. Hampe has recently found Annalen dcr 

C/ie///J^) that both the black and the honey-yellow ciystal'i are 
not pure boron, but compounds of the clement , llie black 
crystals consisting of albuminium and bromine in tiie proportions 
AlJlj,, and the yellow crystals of aluminium, carbon, and boron, 
CyAlgU^o. Duron has hiiherto been numbered among the few 
elements which ihow a departure from Dulong anrl Feiit’s general 
lav of the coDstancy of specific heat into atomic weight, and M. 
Weber sought the reason for ihii departure in the case of boron, 
os in those of carbon and siliconi in the fact that the ipccific 
heat varies with the temperatures, but at high temperatures 
reaches a value which establishes an agreement with D along and 
Petit's law. The determmatioii of the specific heat of boron, 
however, as also M. Weber's expeiiments, were made with 
crystals of boron, Now, since, according to M Hampe, these 
crystals are not pure boron, but compounds of it, the whole 
queslionas to the validity of DuLong and Petit's law for the pure 
element boron rexnsins an open one. AU the attempts made by 
M, Hampn lo produce pure crysKUiscd boron had been with- 


out buccess. lie 19 engaged in further investigating whether the 
amorphous boron can be produced m absolute puriiy. 

iraA'JCu Air, — D r Kayser, of Nuremberg, has Jaicly con- 
ducted a number of experiments U[)on the effects of healing 
ordinary air, with especial reference to the warming of dwellings 
The results appear m the lost report of the Munich Industiul 
Museum, and may briefly be summed up as follows ; — Air 
previously free from carbon monoxide was invariably found to 
contain tbib gax after heating The tests were performed with 
chromic acid, and also with cuprous cldonde. In order to test the 
proIucLb of the detnmposil.on of the dust piescnt in the air, about 
sixty litres of air, which liad been hcaud, were drawn through 
an ordinary apparatus fjr determining carbonic acid, which con- 
tained absolute alcohol. The liquid assumed a ydlowUh brown 
colour, and flakey masses were suspended in it. The (lAkes were 
found Lo consist chiefly of carbon After filtration and evapora- 
tion of the solution, a brown residue was obtained. This was 
insoluble m water, itiUnsely acrid, and pobbe-^sed a rtbinou'*, cm- 
pvreumatic odour, Ihe cbtimalions of caibonic acid and water 
before and after bciling bhowed no dilfeicnce worthy of 
mciilion. 


NOTES 

Con iKiuin IONS are being collected in Stockholm for Llie 
establibhmcnt of a scientific college The Da^hlatt states that 
bteps Will be taken at nnce to fill the chairi in philology, the 
natural scicnccb, history, ike 

Darcjn v on Kiciiiiiui kn, for a long sene? of years president 
of the Deilin (geographical Society, has accepted a call to the 
Chair of Geography lu the Univeisity of Dunn. 

Tiik large colleclionb brought back by tlie German exploring 
cxpciluioii in the Gazelle under the command of Baron v 
Schlemitz have been formed into a separate museum ui Berlin 
The ethnographical section is especially rich and valuable, em- 
bracing many objects brought from ibUmJs where the natives are 
rapidly disappearing. 

The Society for African Exploialun at Berlin has been 
amalgamated with the new ly-fi timed (jtrman branch of the 
inle. national socictici, under the leadership of the King of 
Belgium During the three years of us exiatence it has been 
exceedingly active, and has expended the following luins — Dr. 
Giisbicldt'b Loango expeditton, 9,200/ , expedtUon of Homeycr, 
Lux, and Pogge to the Cassandje, 1,000/ i Dr Lenz’b journey 
to the Ogowe, 1,000/, j various blations and shorter excur- 
sions, 2,500/. It has at present over 5,000/, 111 its treasury. 
The firbt bCasion of the newly-foimed DeiMLche afttkantsche 
Ge^dlschafl, was held in Berlin on January 16 The society 
confines its field of operations to Central Afrlr a, proposing to 
open up this region " lo civibsation, travel, and commcrcci by 
the establishment of permanent stations and the maintenance of 
exploring parties." The energies of ihe society will also be 
directed to the represaion of slavery. A letter was read from 
the Crown Prince of Germany, cxpreuing his desire to take an 
active part in furthcruig the objects of the Society. A request 
for pecuniary assistance from the Govemtuent has already been 
presented to the Chancellor of the Empire 

Tur Berlin AJriianuche Gaelhcha/t has received telegraphic 
news from Dr. v. Poggp, the African explorer, who landed last 
week in Lisbon, staling that he had succeeded in penetrating lo 
the long- sought -for country of King Muata Yambo m Central 
Africa. A detailed report Is awaited with interest m geographical 
circles. 

Dr. O Lenz, the African traveller, has been forced to return 
to Europe utith a ihallercd constitulion. For a number of yean 
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he hu Indefadgibly punned hu reieirchei in equatarinl ArricKi 
having ledp during thii period, the three German exploring 
cjipeditioni into the Ogowe and Gaboon region. 

THK Conncil of the Italian Geographical Society have agreed 
to present Sir George Narea with its gold medal 

At the last meeting of the rons Geographical Society the 
Abb^ Durand gave an address, the object of which was to prove 
that the Portuguese crossed Central Africa in the fifteenth and 
sixteenth centuries, from the Congo to Mozambique 

The Norwegian geologibt, K I'ctteraen, is planning a new 
expedition to SpUzbergen dunng the coming summer, which 
sha^ aim at a thorough geological survey of the island A peti> 
tion has been presented to the Norwegian Government reqnesbng 
a grant for the undertaking. 

At the meeting of the Uoyol Geographical Sociely on Mon- 
day, Dr Mallens read a paper on *' Later Explorations in 
Madagascar,'' giving an account of five jouineya of unusual 
importance, and over entirely new ground, by English mibsion- 
arles in Madagascar dunng the lost two years 

On January 13 the Sumatra JUpedition of the Dnlch Geo- 
graphical Soaety embarked at Nieuwediep for the east A 
corps of Leading scientific men have been gathered together for 
this expedition, and interesting a«i well as valuable icbults aie 
expected from their reHearches A great portion of their time will 
be devoted to the exploration of the as yet unvisitcd Diambi 
region, which is represented by the natives as abounding in use- 
ful woods and minerals The Dutch Government has displayed 
a lively interest iD the undertaking, and has placed at the service 
of the expedition a steamer completely fitted out for a two years’ 
cruise. If favourable reports arc brought back it is intended to 
send colonies to the above-mentioned distnct 

On January 10 the St, Petersburg Academy of Sciences cele- 
brated its l50lh annual anniversary in an extraordinary gather- 
ing, at which the Emperor and royal family were present. 
Count Liitke, the president, reviewed the past activity of the 
Academy in a short address The great medals of merit were 
assigned this year to Profs, Peilstem and von Uunge The 
Emperor of Germany and M Lesseps were among the list of 
those elected as honorary members. Among the fourteen 
leading scientific men elected os corresponding members, were 
Profs. Frankland, Newton, and Wnght, England ; Prof Kirch- 
hofT, of Berlin, Prof FiorelLi, of Naples ; Profs Berthelot, Eggcr, 
and Decaisne, of Paris. 

On January 12, Prof. Wilhelm F. B, Ilo'^mcister, one of the 
leading German botanists, died at the age of fifty- two. Although 
a self-taught botanist, he attracted attention at an early age by 
his publications on embryology and the physiology of plants, 
and was elected member of several royal acadeanes In 1 863 he 
was called to tJie ordinary professordbip of botany in Heidelberg, 
and in 1873 accepted a call to Tubingen, where he was active 
unLd the tune of hu death. But a short time since he received 
from Holland the great medal of Boerhaave — worth 75/ — in 
recognition of hu botanical mvesLigaiions. Among Prof. 
Rofmeiiter’a principal works are "Die Entwickclung des 
Embryo der Fhonerogamcn £lne Reihe mikroscopischcr 
Untcrsuchungen," *' Vergleichen der Untersuchung der KeU 
mpng, Entfaltung und Fmchtbildung hoheren Kryptogamen, 
nnd der Samerbildung der Conileren,’' and an extensive hand- 
book of physiological botany, published in conjunction with de 
Baiy» Irmiicb, and Sachs 

Wsngret to record the dealh, on the iith inst, of Mr. 
Alfred Smee, F.R.S., F.C.S., -F.K.C.S., F.L.S , &c Mr. 
Smee was bom Jnne 18, 1B18, He was iduated at SL Paul’s 
School, andf^Mnruda at King’s College and St. Bartholomew’a 


Hospital, and was elected Fellow of the Royal Society at the early 
age of twenty-one. As an eminent and well-qualified medical man 
he held many offices, including that of Surgeon to the Bank of 
England To scientific men he la best known os the inventor of 
the battery known as Smee'i Battery, and which for certain pur- 
poses is still more useful than any other form of battery For 
this he got the Gold Medal [of the .Society of Arts in 1840. 
He was author of numerous works, of which we note the fol- 
lowing : — *' Elements of Electro-Metallurgy,” " Sources of Phy- 
sical Science," ’‘Elements of Electro-Biology," "On the Mono- 
geoesis of Physical Forces," " I.ecture on Electro- Metallurgy, 

" My Garden," “The Mind of Mon." 

The French Offutei publishes the regulations for the appoint- 
ment of professors of hydrography by the Government. There 
ai'e to be three classes of them. The third class is to be recruited 
by competitive examination from officer? of the natiunol navy 
and captains of the mercantile navy. They are to be appointed 
by llie Prcbidcnt of the Republic, according to the award given 
by the jury of admi&bion. The jury is to be composed of an 
admiral or vice-admiral president, two examiners from Ihe 
marine department, a hydrographical engineer, and a professor 
of hydrography 

Tjik credit asked by the French Government for public jii- 
structinn m 1878 is 52,000,000 francs In 1877 it was 49,000,000, 
and ill 1876 only 39,000,000. 

Titk electric light is becoming common in Pans in conncctiiiii 
With works that have to be earned on dunng the night. A l.irgc 
lamp fed by a six-horse power has been established in the Avenue 
dc rOpera, and otherb are empIoye<l in theTrocaduro in connec- 
tion With the building of the Exhibition Palace. The gramme 
machine and screw regulator are employed 

The first number 1? issued of an important publication, TAt 
WiIdFlinoen oj 0 L Goodale, Profesi.orin Har- 

vard University, with coloured illustrations by Isaac Sprague The 
present number consists of figures of five specie^ m four plates, 
and the plates aie accoinpjinied by a botanical description to- 
gether with some gossip about folk-lore, popular names, &c 
The paucity of hgures of even the commoner American plants 
will lender the work very welcome to botanists The name of 
the artist is a sufficient guarantee of the faithfulness of the draw- 
ing, and the colouring appears to us to be successful. 

Cai-t H W HfJWUAiE, Acting Signal Officer, USN, 
suggests the following method of attaining the North Foie — 
To be able to take advantage of the occasional breaking up of 
the ice-barrier with the greatest certamly and with the lea'>t ex- 
penditure ot time, money, and human life, it is essential that 
the exploring parly be on (he ground at the very time the ice 
gives way and opens the gateway to the long-sought prize. This 
can only be done by colonining a few hardy, resolute, and expe- 
rienced men at some point near the borders of the Polar Seui 
and the most favourable one for the purpose appears to be that 
where the wintered last year. Such a party should consist 
of at least twenty men, and should be provided with provisions 
and other necessary supplies for three years, at the end of which 
period they should be visited, and, if still unsuccessful m ac- 
complishing the object, rcvictualled and again left to their work. 
It la staled that an effort will be made to induce the U.S. 
Government to adopt this plan. 

Behm's last Geographischer Jaknubencht shows a total ol 
thlity-iix geographical societies in existence at present 

Dhrinq the middle of January the South of Norway has 
beeii visited with the icverest snowstorm experienced since i8i8- 
In some of the villages snow covers the roofs of the houses to 
(he depth of sixteen feet, and dwellings have been nnable to sup- 
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port the orerlying weight Communicatioa is dependent upon 
the use of snow-ihoefl. 

Thr Prussian Umvenitics granted during the post year 500 
doctor's diplomas upon the basis of a thesis and oral examina- 
tion Gottingen bestowed 139, Berlin, 90, Twenty honorary 
degrees were granted during the same penod . 

M. Fizbau has been elected Vice-President of the French 
Academy of Sciences for the coming year, from the section of 
the mathematical sciences , the President 11 M. Peligot Of 
the Academ/s AUmaires^ tome xxxix , m course of publiLUtion, 
IS reBCEved for works of M Chevrcul, on dyeing, on an error 
of reosonuig frequent m sciences which are concerned with the 
concrete, science m relation to grammar, history of opimons 
on the chemical nature of bodies 0/ chemical and living species, 
&c. The Academy is also publishing a number of documents 
on the Transit of Venus. Tomes xxiii , xxiv , and xxv of 
MJmoirts dts Siivants ^t} angers contain memoirs on the theory 
of running waters*, a system of irrigation, the succuiic serieB, the 
carboniferoUB flora of the department of the Loire, the trans- 
formation and equivalence of chemical forces, the transparence 
of flameSj vision uf scintillating lights and nocturnal transparence 
of the atmosphere, the Phylloxera, &c 

The lUUlHin de la Fid^ration Jes SociM d^ If or ticultnre de 
Bdgique for 1875 is jusL published, and illustrates the great 
activity with which this branch of (;cience is pursued in the little 
kingdom Besides the ofhcial papers connected with the federa- 
tion, and reports from twenty-five associated societies, the volume 
contains the " Correspondnnee botanique" for that year, a list 
of bolanuU and hoi Licultun^ts holding olt'Cial positions through- 
out the world, a sketch of the life of Mathias de I'Obel (Lo- 
belius), by E Moiren, and stveial other papers by the some 
writer 

Mr. Thomas Comiifr repimts from the IVansatUotis of the 
Historic fiociety of Lancashire and Cheshire, a useful paper en- 
litJed "Geographical Statistics of the Exlra-Bntish Luropeati 
Flora, ” containing a considerable mass of information which 
will be valuable to anyone interested in the subject of the di&- 
tn button of cuntinentul species, and the causes of the range 
which they now enjoy 

Hungary u developing no small degieeof activity m matters 
of Bclentific interest. The pieaident of the Royal Society for 
Natural Sciences at PesLh reported in tlte annual Session of 
January 17, that the present membership amonati to 4,650. 
P'lve subjects for prize treatises were announced, one of which 
was on the chemical resources and industries of the kingdom. 

The phenomenon of the "black drop” has recently been made 
the subject of experimental study by M, Ch Andr^, who hu 
communicated his results to the French Academy. Without 
stopping to desenbe his artificial transit, we may state that he 
had a battery communicating with the planet Venus, the other 
wdlh the limb of the sun ; and at the moment of geometrical 
contact a current was produced, which was registered on a 
Brequet chronograph. On the same instrument was inscribed 
parallelly the hour given by a Wumerl pendulum, and the mark 
produced by the observer pressing down a Morse key. The con- 
clusions of M, Andr^ ore, shortly, os follows - The black drop is 
not an accidental fact, but one that is necessary and character- 
istic of the phenomenon. With sufficiently strong light, the 
bridge is always produced at the moment of geometne con- 
tact^ however perfect the telescope It may be made to dis- 
appear entirely in the retinal image, either by mcreasUig suffi- 
ciently the absorbent power of the dark glam used, or by placing 
before the objective a screen formed of a Urge number of very 
mtffow nngi separated dork ^ngi of the some width, also by 
dhniniahing the intenaitv of the Inminaai aoiWiceL In each cose 


the transit is produced in a geometne manner. All these facts 
accord with the theory of diffraction rightly interpreted. The 
ligament is not a real obstacle to obbcrvation of the Lranslt. 
There 15 a swiultanmts phw Iqt all telescopes, whatever their 
apertures, which corresponds to geometric contact, and after a 
suitable education one may observe with on error equal at the 
most to 075s for mtcrnal contact of ingress, and i 50s for in- 
tcrnal contact of egress The total error, then, may be re- 
duced to 2 5 b. Now to have the solar parallax to a hundredth 
of iecond of arc, it is sufficient not to commit, u the duration 
of transit, an error above five seconds of time ; hence the 
observation of the transit of Venus may furnish this paralfaz to 
nearly five- thousandths of a second of arc. 

A TAIR of Kcenig Ul^ forks will show the phenomenon ot 
sympathetic resonance at much greater distance than a pair of 
Ul^ forks The common explanation is that as double the 
number of impulses ore delivered in a second, double the energy 
IS conveyed to the distant fork This is questioned by Mr 
Robert Spice {Amentan yournal oj Science and Arts\ in view 
of the law of forces radLaUng from a ccnlre At twenty feet, m 
fact, the intensity ol resonance of Ut^ forks is undoubtedly 
greater than the intensity of Ut' forks at six feet With Ut* 
forks of bcll-metal he got, at forty feet, a greater result than that 
obtained with the steel Ut^ forks of Krenig The hypothesis he 
offers is this ■ The inlefiniy of eympathetu resonance of forks on 
their t.ases inereases with the angular deviation or motion of the 
prongs. By means of on clcctro-clicmical registering apparatus 
Mr. Spicc finds that when a fork (lietwecn Ut* snd Ot^)ia m 
vibration, us stem or handle alternately rises and falls in accord 
with the penod of the fork, through about inch In sympa- 
thetic resonance the case gives the ^tem this up-and-down motion, 
which 18 conveyed to the prongs and sets them m motion, as a 
hand might start a pendulum suspended from it (by moving late- 
rally, say, one inch each way). I'his motion of may be 

looked on 05 a constant. If wc decrea'>e the length of the fork 
without altering the constant, we thereby allow of a greater 
initial angle, the result of which is the same aa shortening the 
pendulum cord Thus we are in a position to explain the deport- 
ment of the bcU-metol forks, The velocity of sound m bcll- 
metal IS much less than in Steel , hence, retainmg similar thick- 
nesses in both cases, an Ul^ fork in bell-metal would be shorter 
than an Ul“ fork m ^teel Therefore, though we retain the 
vibration number, wc gain advantage from the shortness ox 
the fork, and hence from the mcreasc of angular motion of 
the prongs 

The apphcabdity to liquids of Kirclioff’s law as to the sub- 
division of galvanic currents iji bifurcating metallic conductors 
having been doubted, Prof. Lenz has recently [Bull, de V Ae, 
de SU PBfrsb,, vol xxii., No. 3) made a senes of experi'- 
menta with solutions of sulphates of copper and zinc and ot 
nitrate of silver. He arrives at the concluiion that the sub- 
divibion of galvanic currents m liquids follows exactly the hudq 
laWB 08 their subdivibion in metallic conductors. 

In a paper "On Evolution m Geology,^’ in the January 
number of the Geologual Magazine^ Mr, W, J. SoUas, starting 
from the ground that the energy of the earth and the lun is a 
contmuoUy diminishing quantity, and must at the beginning of 
geological history have been far in excess of its present amount, 
bricily diacusses the influence of this greater quantity of energy 
on geological changes. He arrives at the conclusion that all 
main ficton of geological changes, viz., the denudation, repro- 
duction, and the elevadoii and depression of strata, must have 
notably and rapidly decreased in intensity , and, alluding to the 
opposition met with from geologists by Sir W. Thomson's vlewii 
he inWi** on the of attempting to check^the icsults ai to 

the Bffe of the world obtahiod by the physicist with those 
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dueedby the geologist/’ which Uit are based on the rate of 
changes produced now, during a period of diminuhed energy of 
all nuin geological factors, 

The Chair of Botany at Aberdeen, we leam from the Car- 
ChrongcU, is likely to be vacant shortly. Among the 
qandidates are mentioned the names of Dr, J. B Balfour, Rev. 
Dr. Brown, Dr W. R, M 'Nabj and Dr. Traill, 

Mr C. P. Ogilvik, who has been studying the art of 
aquarium management at the Royal Aquanum, Westminster, 
has been appointed Curator and Resident Naturalist to the 
aquarium recently completed at Great Yarmouth, Norfolk. 

The distance between Paris and MotmiUci u 86j kilomelres^ 
not l,8aO, ai stated in our note on p, 266 last week. 

The additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck l/lonVey {Cercopuhecus cynosurus) 
from East Africa, presented by Mr. L. C. Brown , a Macaque 
Monkey {Macacm Lyn0mol^us\ from India, presented by Mrs 
Cecil Long , a Pig-tailed Monkey {Macacus nmiesirinys) from 
Java, presented by the crew of U M S Dwarf , a Bay Lynx 
\Fdis ruja) from North America, presented by Mr W. Otho 
N. Shaw ; two Teguexin Lizards ( Tetus ttgufxtn) from South 
America, presented by Mr. A. Stradling , an Ocelot i^Fdis 
pardalis\ an Azara’s Fox {Cams aiartr) from South America, a 
Tataupa Tmamou (Crypturus /a/aufa), two Talpacoti Ground 
Doves {Chamapdia iatpacoit\ two Scaly Doves {^cardaftlla 
squamcsa) from Brazd, a Chopi Starling {Aphodus chopv\ a 
Chilian Sea Eagle [Of* ano{i(‘tus aj^uta) irum Pernambuco, depo- 
sited ; two Ring- tailed Lemurs {Lvnur catia) from Madagascar, 
purchased 


SCIENTIFIC SERIALS 

The American Journal of SciciUd and Arts^ Tanuaiy — Con- 
tribuLions to meteorology, being results derived from an exami- 
nation of the observations ol the United Slater Signal Service, 
and from other sources, by Elias Loomis —On some points m 
connection with vegetation, by J II Gilbert — Observations on 
a property of the retina first noticed byTait, by Ogden N. Rood — 
On grams of metallic iron in Dolerytes from New Hampshire, by 
Geoi^e W. Hawes.— -On certain phenomena of binocular vision, 
by Francis E Nipher — Notes on the Vespertine strata ol 
Virginia and West Virginia, by Wdliam M Fontaine — On the 
production of transparent metallic films by the electrical dis- 
charge in exhausted lubes, by Arthur W Wright 

The Vrrhandlungtn des naturhistorischen FcrfiHS dor prM- 
sUehtn Khfinlande und WestfaUns (Jahrg 33, Part 1 ) contain 
the following papers of interest .—Geological, Mmeralogical, 
and Anihropologicai Section : On some new discovencs in ihe 
Juraosic formation west of the river Weser, by W Treukner. — 
On a dlicaaed ox’s rib from the calcareous tun stone in the vici- 
niiy of the Toeiii<isteiii saline spring (Rbemsh Prussia), by Prof. 
SchaailbaUBcn. — On some bronze implements found near the 
Weser river, by the same — On a Mtnfied piece of Wood with 
the image of a human face, by ine same. — On the so-called 
pcnclinic cumbinations of Albite by FroC. vom Rath. — On Sko- 
roditc-crystals, on plagioclase, and on Brookite crystals, by the 
fame — On a ^ne cone found near Dormagen, on the Rhine, 
together with Roman coins and antiquitiesi, Prof. SchaafT- 
hausen, — On Capclluu’s researches on pliocene man in Tus- 
cany, by the some. — On some stone implements rocenily found, 
by the same — On geological researches made at Nsgyag and 
Vorospatak, in Transylvania, by Prof, vom Rath —On olivine 
from Dockweiler and on crystallised slakes, by Dr. Mohr. — 
PhyiicoJ Section ; On Mollet^s theory of volcanic force, by Prof. 
A. von Losaidx.— On a further sunplilicatiOD of the clectro- 
dynamic fundamental law, by Prof. Clausius — On anamaloua 
dispeiiklB of light, by Prof. Ketteler — On thecfiecliof a stroke 
of iighd^te Dr Herr Gieseler. — Zooiogical and Anatomical 
Seciion Synoptical review of the genera and speaes of Stdp- 
noida^ by A. Fbntor, — On the respiration of Lmnacm^ by Prof. 
Trgachef On a ipodincn of Ftauului capUit with extremely 


large qritem of tracheae, by Dr. Bertkau. — On Darcste’i inves- 
tigations on the reproduction of cels, by Prof. Troichcl — On 
the Cephalopoda of the German upper chalk, by Dr. Schluier. — 
On the ipermatogenesifl of Amphibia^ by Prof von la ValcLte 
St. George — 'Botanical Section : On the mlluence of interior 
and exterior caubcs upon new formations in plants, by Prof 
Vochting — On the fruit of Rapkia taedt^fra, by the same — -On 
some phenomena observed m the botanical garden of Poppelf- 
dorf, near Bonn, during the summer of 1^75, by Herr Kornicke. 


SOCIETIES AND ACADEMIES 

London 

Royal Astronomical Society, January 12 — Mr. William 
Huggins, D C L, president, in the chair, — Mr. Robeit John 
Baillic, Mr Henry Vere Barclay, the Rev. Daniel Dutton, Mr 
Samuel Haywood, Dr. Loms Stomeycr Little, Mr Richard 
Pearce, Commander William James Lloyd Wharton, K.N., 
11 , M surveying ship Faiun^ and Mr. Jesse Young, were elected 
1 Fellows of the Society — A paper by Mr. Matih giving an 
> ephemens for the satellites of (Jranuh for the year 1877, 
was read This is one of a senes of papers which Mr Marth 
has presented to the Society giving ephciuenclcs useful fur 
physical observations of the major planets and their saLelliLcs 
It was remarked by the president that these cphemcridc* involve 
much labour in Lheir coiiBtruclion, and the afilronoinical world is 
greatly mdtbted to Mr Marth I or tlicii production — A paper 
by Fiof Harkncbs on the theory ut ihc horizonlal phoLohUio- 
gid-ph was read The instrume it consi<)Ls of a helionlat and a 
long focussed object-glass, in the principal focus of winch the 
negatives are taken , the distortion produced by hecondary mag- 
nihers la thus avoided, and very accurate means arc adopted for 
determining the shrinkage of the collodion film upon I lie plate 
and ihe accurate oncnlatiun of tlic photograph — Mr Wenlwuith 
Erck read a paper on an improved eye-piece lor viewing the 
bun Ills method i!i to use a Email gla«;s pri^m u'l 1 rellci.tor 
which IB placed within the image ui ihe sun, 10 thdi only a 
portion of the rays from a part of ihe disc are reflected into 
the cyc-piece at any one time, the i fleets ot iicating ,ire 
thus reduced to a minimum, and for virwing sinall areas 
of the sun ihe eye-piece is preferable tu that snggcbted 
by Mr Dawes in which the light of the whole image is 
rehected and the small area to be observed is viewed thmugh a 
duphragm which is CKpJscd to Ihe heating effects uf the rejected 
rays — A paper by Mr Knott was presented to the aousty , Jt 
contains a catalogue which he has been some years in preparing, 
and gives a very large number of micrometrLcal measures of 
double stars which have been made with a very fine eight-inch 
refracUng telescupe formerly the property of Mr DaweR, 

Chemical Society, January 18 — Prof. Odliiig. t.K S , vice- 
president, in the chair — The secretary read a paper by Dr. 
Jager on some derivatives of dUhyrayltnclurethanL', a substance 
produced on adding a mixture of sulphuric and acetic acids to a 
m'xture of thymol and chloral. By heating this compound with 
zinc dust It yields diihymylethane and dilhymylethcne.— Mr, 
Kingsctt then read a preliminary notice by Dr Heike and him- 
self on some new reacLions in organic chemislry and their ulti- 
mate bearings, showinir that the colour reaction known as the 
** Fettenkofer reaction ” produced bv the action of sulp huric acid 
on sugar and cholic acid cxtendeil to many other substances, 
some of which did not require the admixture of su, ar to pro- 
duce the colour. This was followed by a paper on dinitruBO- 
orcin and dimtro-orcin, by Dr J Stenhouse and Mr. C £. 
Grovel, in which the methods of preporaiiuii and properties of 
these compounds were fully described. — The last communication, 
by Mr. T Carnelley, was on high melting points with special 
reference to those of metallic salts, Part 3. — The meeting was 
then adjourned until Thursday, February i. 

Zoological Society, January 16 — Prof Newton, F H.S., 
vice-president, in the chair — CapU H W, Fcilden, exhibited 
and mode remarkii on some of the birds collected by him in the 
Arctic re^ons during the recent North Polar Expe^tion. Six- 
teen species were enumerated oa having been met wiih on the 
shores of the Polar Basm, and north of 8a° N. lat., but some 
of these only occurred as stragglers. — ^'i'he Rev. Canon Tristram 
exhibited and made remarks on a specimen of a rare terrestrial 
Dormouse {Eltamyi wiehnunu), obtained by him m Souihem 
PoleslHie, where it u found in deiat places. — Mr. F. L. Sclater, 
F.R.S.f exhibited ond.caUed attention to a collection of main- 
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mals, hlrd^, reptU«9, fishes, and insectR, which hid been made 
by the Rev. George Brown during hii recent residence in Duke 
of York Island, and during excursioni to the neighbouring 
i<i lands of New Britain and New Ireland, — Prof, A. 11 Garrod 
read n note on n variety of the domestic iwlne in the Society's 
collection, and pointed out that the presence of rudiments of a 
supplementary digit between the third and fourth digit might be 
the cause of the consolidation of the hoof, observable in this 
variety. — A communication was read from Mr Henry Dumford 
containing notices of the habits of some small mammals obtained 
in the neighbourhood of Buenos Ayres — A comm unica lion was 
read from Mr. Gerard Krrffr, containing notes on a young living 
Cassowary {Camarti^s australts)^ which had been obtained from 
North Australia, and was destined for the Society's collection. — 
A communication was read from Mr G French Angas, con- 
taining a description of a. new species of HeUx^ from South 
Australia, which he jiroposed to call Helix {Rhagada"\ hoonii- 
gms%.s , — A second paper by Mr. Angas contained the description 
of two genera and twenty species of marine shells, from difTcrent 
localities cm the coast of New South Wales 

Geological Society, December 20 -^Prof. F. Marlin Duncan, 
F.K S , ])resi[lent, in the chair — Bartholomew Parker Bidder, 
Robert William Cheadlc, David Gnevc, Player Isaac, James l.avr, 
Kerry Nichnlls, William Kidley, William Joseph Spratling, and 
George Blake Walker were elected P'cllows ol the Society — 
The President announced that the late Dr. Barlow had left to 
the Society by will the lum of 500/ , to be invested and to con- 
stitute a fund under the title of ihc Jameson- Barlow Fund," the 
proceed >3 ro be applied annually, or at inicrvolR of two or more 
years, nt the discretion of the Council, in sucli manner as shall 
seem to them best for th** advancement of the study of geoh‘gy 
Dr Barlow aUo left to the Society, under cerUin restrictions, 
his colltcUons of geological specimens, and a seleciion of books 
from his library The President iuriher announced the donation 
tu tlie Society, by (he Karl of Knniskilltn, of the drawings 
made by Mr Dinkel, from Sir Philip de Malpas Grey -Eger ton's 
collection, for the dUiblration of Prof Agassu’s great work on 
Po'-sil Fishes, presented m accordance uiih the promise made 
by his f.ordship at the meeting of May 24 — The following com- 
mumualions were read - — On Pharttrospon^ia straham^ a fosMl 
II ul orb aphid Die Sponge fioni the Cambridge Coprolitc Bed, by 
W. J Sollas, F G S — On the remains of a large Crustacean, 
probably indicative of a new species of I^ut'yp/rt or allied 
genus (Eurvpfeiui / ^/ez'ettsofn] from (he I^wer Carboniferous 
serus (Cement tone group) of Bei wickshire, by Robert £ihe- 
ndge, jun , F G S , Palarontologist to the Geological Survey of 
Scotland The fiagmentary Crustacean remains desciibcd in 
this paper are referred by the author to a large species of 
Jimjpterus They arc from a rather lower horizon m the Lower 
Carboniferous than that from which Eu*ypterus xcoulen, Hib- 
bert, was oblained The onim.'il was probably twice the size of 
E, scouleri The remains consivt ol large scale-like markings and 
marginal spines which once covered the surface sod bordereil 
the head and the hinder edges of the body segments of a gigantic 
Crustacean, agreeing in general characters with the same parts 
in E.stouUtif but differing m points of detail. For the species, 
supposing it to be distinct, the author proposes the name of h 
s(€vettsom . — On the Silurian Gntu near Corwen, North Wales, 
by Prof. T McKenny Hughes, F G S. The author commenced 
with a description oJ sections near Corwen, in North Wale«, 
from which he made out (hat the grits close to Corwen were not 
the Denbigh grits, but a lower vanabfe senes, passing in places 
into conglomerate and sandstone with snbordinaie limestone and 
shale. The senes, under the name of ** The Corwen Bti/*," he 
described in detail, having traced them round the lulls south of 
Corwen, also near Bryngorlon, snath of the Vale of Clwyd, on 
Cymybrain, and south of Llangollen. He had noticed in places 
a kind of double cleavage afrcLting the lower Ecnes, but not the 
upper, and also flagmen ts of cleaved mudstone included in the 
upper, from which he inferred a disturbance of the older rocks 
previous to the deposition of the newer. He exhibited a selec- 
tion of foKils, and sojd that immediately below the Corwen 
beds there were none but BaJa TusmIs. Id the Corwen beds all 
the few fossils found were common to the IJandoveiy rocks, 
some of them, u MeruUlla a asm and Pettaia erenuiaia, being 
peculiar to that formatiou. In the flaggy slates above the Pale 
Slates he had fouad GraptoUies and Orthocerarltcs of the aome 
RMcies ai those found In the Denbigh Flags. He censidcred 
that the Corwen Beds were on^ the horizon of the May Hili or 
Llandovery groupi and ibonld be tgkea as the baae of the Sia | 


lunan, thus including in the Pale Slates or Tarantlfrtl Shele g 
thick series which intervened between the Corwen Beds and the 
flaggy elates of Penyglng. — On mineral veins, by W, Morgan, 
communicated by Wannglon W. .Smyth, K R S 

Meteorological Society, January 17.— Annual General 
Mceiing — Mr H S. Eaton, president, in the chair. — 
The Council in their Report to the Fellows expressed their 
gatisfaction at the progress that had been made by the Society 
during the year The flirt point on which they thought there 
was reason for congratulalion was the publication m their 
journal of the daily ouservatinns taken at Hawes and Strathfidd 
Turgisi and of the monthly abstracts of the observatiooi at thir- 
teen other stations. The increaBe m the number of Fellows 
was considered worthy of special reference, as it 1^ an indication 
not only of the vitality of the Society but also of (he advance 
which meteorology is dow making amongst the professional and 
general public. They also referred witli much satisfaction to 
the enlargement of the Quarterly Journal as well as to the printing 
of the Catalogue of the Library and of theLut of Fdlows, which 
have both been issued during the year They drew special atten- 
tion to the report of Mr Symons on the new stations which have 
been inspected and brought into relation whh the Society. The 
financial position, notwithstanding the large outlays during the 
year, was very ^ood The leport also contained the very in- 
teresting discussion by the Rev. T A. Preston, of the observa- 
tions on natural periodical phenomena — The following gentlemen 
were elected OlTicera and Council for the enduing year ■ — Presi- 
dent, Henry Storks Eaton, M A Vice-Presidents James Park 
Harrison, M. A , John Knox L^augh ton, F R A S , Robert James 
Mann, KRAS, Charles Vincent WalUei, F R.S. Treasurer, 
Henry Pcngal, F.K A S Irustees. Sii Antonio Brady, F.G.S., 
Stephen William Silver, f K G.S. Secretaries : George James 
Symons, John W Tripe, M D Foreign Secretary. Robert H, 
Scott, F.K S. CoiinL.ll Percy Dicknell, Arthur Brewin, F,R.A.S.r 
Charles Brooke, F K.S , Edward Ernest Dymond, John Evans, 
F R S , Rogers Field, Assoc Inst C E., Charlci Greavef. 
M Inst C L , William Carpenter Nash) Rev, Thomas Arthur 
Preston, M A., William Sowerby, P.L S , ('apt. Henry Toynbee, 
F U.A,S , George Mathews Whipple, F.R A S 

Paris 

Academy of Sciences, January S — M. Feligot in the chair. 
— The following papers were read — Exploration of the Gulf of 
the two SyrlcB, between Sfax and Benghazi, by M. Mouchez, 
1 'his was in the early part of lost year The author sketches 
the character of the cosst, and refers to difficiiities he had with 
the natives, who are very hostile to Frenchmen, but receive 
Engliiihinen with ovation, lor defending the Sultan They had 
some curious very old arms The great recent development 
of the Alfa trade on the Algcnan coast is notable, and the 
fact that while 75 per cent, comes to England and iS per cent, 
to Spain, only 4 per cent comes to France. M. Mouchez re- 
grets ibis small consumption by his country. — Theorems relating 
to senes of triangles of the came perimeter satisfVmg four other 
conditions, by M. Chaales.— Docs urone combine with free 
nitrogen ill presence of alkalies to form nitrous compounds and 
nitnlei ? by M. Berthelot He verifies Bchonbein’s observatioiu 
on the furmation of luirous compounds during slow oxidation of 
phosphorus in contact with air, but be had not observed oxida- 
tion of free nitrogen by ozone In presence of alkalies. He 
points out some sourccfi of error in Schonbein's experiments.— 
Note on the alteration of unne, d propos of recent communications 
of Dr. Basiian, by MM. Fukteur and Joubert. Dr, Dastiaii had 
said that M Pnateur in repeating his experiment hod exceeded 
ihe point of aaturation of the urine (with solid potash) MM. 
Pasteur and Joubert have re-examincd the point, in careful expe- 
Timent, and produced exact neutrahiation , though they consider 
this not indispensable for fertilisation Dr. Bastion would have 
got quite different reiulis from rthat he described, hod he used 
KO, HO, which alone can prooerly be called potash —Observa- 
tions on the Interior structure &/ one of the masses of native iron 
of Onlak, by M, Daubr^. la its icctlon it presented the 
aspect of a loop of iron from a refining hearth, the scorue of 
which had been very incompletely expelled by compression with 
the hammer or rolling mill. — Note on the fall of a meteonte 
which took place on August 16, lb75, at Feid Chair, m the 
circle of La CalJe, province of Constantine, by M. X>aubr^e. It 
fell about midday ; a noiae wai heard like a thunderpeal, and 
there was a tram of bUckfsh smoke with bnlliant bgQt In the 
middle of it. The fflai#i which weighed 38ogniBmtB^ rebounded 
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to aboat 30 motvei farther oDi maklns a hole. It 11 of the moet 
common type of Bporadoiidentea— M. van Tieghem was elected 
member hi the Mction of Botany, in place of the late M Brong- 
dutL — R eport on a memoir of M. Haton de U GoupiUi^rej 
entitled Researches on the Brachistochrone of a Heavy Body 
with regard to Passive Resistances" — Determination of t)ie polar 
distance m magnets, W M. Benoit. — ExpenmenUon the coagu- 
lation of fibrlne, by M Schmidt This is essentially a procesa 
of fermentation ; soluble albuminoid substances are changed by 
the action of a specific FermenL and in presence of a small 
qurtity of neutral salts of alkaline metals, into insoluble bodiea 
T^e ferment does not pre-exist ; it is farmed when the liquids 
are brought into abnormal conditions. The places of its forma- 
tion are the white corpuscles of the blood, the lymph, chyle, and 
pUB» and the cells of certain tissues, which undergo decompofii- 
tion, the bqmd then receiving from them a new quantity of 
fibi^oplastic Substance Meanwhile all the fibnnogen substance 
disappean as such, while the libnnoplastic substance in excess, 
with the ferment becomes a constituent part of the serum. 
A temperature of zero retards considerably the formation of the 
ferment ; concentrated neutral salts of alkaline metals hinder it 
almost entirely They also paralyse the action of the ferment in 
the liquids. — On the spontaneous disappearance of a disease 
which lor seven years attacked the vines in the island of Cyprus, 
by M. Dabreuil, It seems to have been oidium , its disappear- 
ance Is attributed to the growing of abundance of sumach 
among the vines — On the construction of open manometers, for 
mcBsunng high preiEures, by M Caillelet In his apparatus a 
metallic lube (70m long 2mm inner diameter) Is soldered into 
a reservoir of mercury at the foot of a hill side, At the free end 
above is adapted a wide glass tube. When the mercury is com- 
pressed in the reservoir it rises to the glass tube This upper 
part IS movable by reason of the /Icxibirity of the metallic tube, 
and may be shifted between stakes fixed on the slope The 
pressure developed is measured by the di (Terence of Levels of the 
mercury in the glass lube and the reservoiT. — KlTects of heat on 
voltaic circuits completed by an electrolyte, by M. Hellesen In 
one arrangement two test tubes are connected by a Lube near the 
top and fitted with saturated solution of sulphate of copper ; a 
copper plate is mserted in the upper part in one, another m the 
lower part m the other j and the former is heated with a spint 
lamp. A considerable current is had — Action of sulphate of 
lime on olkalme sulphates, M. Ditte — On the camphor of 
patchouli, by M. de Montgolfier — Note on the life and survival 
of spcrmatozoids within the mammalian egg, by M Campano. 

January 15 — M Fizeau In the chair — 'The following papers 
were read : — Exploration of the Great Syrtes, by M. Mouchez. 
He describes this coast as in great part an utter desert of sand, 
without tree or dwelling ; and the beach strewed with wreck of 
vessels whose surviving crews were probably mw^saored Careful 
survey was made of some 250 leagues of coast hue, also observa- 
tion of the tide (total amplitude at Syzygiei about I 5m ), the 
strange atmospheric refractions preceding and following the 
sirocco, the decimation of the needle, and natural history. — 
Note on the question of the nature and the contagion of the 
disease called typhoid fever, by M BouiUaud. M. Pasteur referred 
to bis reMBTches in which he had proved the disease of siik- 
wonna to be both contagious and infectious in the highest degree 
and not at all epidemic, in the ordinary sense The same would 
probably hold good for typhoid fever. M Chevreul also made 
some remarks. — ^j^troscopic study of the new star observed by 
M Schmidt, by P. SecchL Hii observations chiefly confirm 
those by M Cornu, — On the application of photography to ob- 
servation of the transit of Venus, by M Angot This treats of 
the messurement of direct parallactic elTect , which can be mea- 
sured (r) by the angle of position , and (2) by the distance of the 
centres of the two stan In the former it is difficult in practice 
^ to get wuh sufficient exactness a fixed direction as origin for the 
'^angles of position. The Amencan expeditions have come nearest 
'ulving the problem, and their results will aid to a judgment on 
^ method. In the second melfeod, the determination of the 
^gular value of tlic images Is a difficulty ; M Angot shows how 
.it may be met A thiA method, based on the fact, that fiir 
'' dbj'ects uniformly illuminated, with straight borders and dimen- 
^ sions fifcr above the zone of difTroction, the incresse of the image 
of a luminoiia object is equal to the diminution of that of a 
dark object U bko circumstances, seems at first irreproach- 
able, but, iApnctice, leadsto much error, because (1) the diameter 
of Voiua ti rar from being large with reference to the extent 
of the difliaeted eone; and (2) the lunmoiii intensity of 
dUTetent parts'of the sun li not uiifoim.— ExpenmeiitB on the 


ooagnlation of fibrine, by M. Schmidt He dittingulsheB prv~ 
plasiie liquids, which do not contam ferments but contain sub- 
stances generative of coagulation j fiasHc liquids, which coagulate 
spontaneoaily and contain ferment and which arc generators of 
nbrmej ^ndjibrtnogtnous liquids, serositiei which contain the 
aubbtance fibrinogen. — Second note relative to the effects pro- 
duced by Phylloxeia on the roots of various Amencan and 
indigenous stocks, by M. Focy.^EfTects of dilute su^hocar- 
bonatei on vinei, by M Maistre — On the simultaneous oelenni- 
nation of annual constants of aberration and of parallax, by M. 
Trepietl Observutions of dedmation will give at once and with 
the same weight, the special constants of aberration and parallax 
for each of the stars, and these determinations, made at two 
stations suiljibly chosen will enable us to appreciEite the influence 
of the absolute movement of translation 01 the solar system on 
the phenomenon of aberration. — On the relations wbii^ neces- 
sarily exist between the penods of the quadra tnx of the most 
general algebraic curve of degree m, and, d fortiori^ of a parti- 
cular curve in its degree, by M Mane. — The phenomena of the 
radiometer explained by means of pyro-elecbncily, by M. de 
Fonvielle. Fyro-clectnc phenomena occur not only at the sur- 
face of certain crystals when subjected to a variation of tempera- 
ture, but any non-conducting body submitted to the action of 
luminous rays u heated, then electrified more or less according 
to Its nature and the intensity of the action. M FonvielJc thinks 
all the phenomena hitherto observed in the radiometer may be 
thus explained. — Note on a new derivative of albuminoid matter, 
by M .Schutzenberger — On the optical properties of ManniCe, 
by MM Muntz and Aubin — Action of chlorochromic acid on 
organic matters, by M Etard ^Chemical studies on mibllctoe 
{Vuium album, Linn.), by MM Grandeau and Bouton 1 The 
compobiCion of the stem differb essentially from that of the 
species of trees on which it grows 2 The composition vanes with 
the species. 3. Mistletoe contains much more potash and pho 4 - 
pliOTic acid than Us supporting trees, and much less lime 4, It 
seems to live on the tree like a plant on the sod ; it takes from 
the yellow parts gorged with nutritive juices, the incombustible 
matters necessary for its organic Jd ion — On testing of wines for 
fuchsine and other similar colouring malterg, by M Bechamp. — 
On the passage of plasma through living unperforated mem- 
branea, by M, Cornu. It passes in a manner contrary apparently 
to the laws of cmlusmose — On the winter of ili77, by M. Renuu 
— M. Archcreau presented prepared carbons for the electric 
light, said to increase the stability and illuminating power. 
They consist of carlion agglomerated and compressed, mixed 
with magnesia 
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DARWIN'S "GEOLOGICAL OBSERVATIONS" 
Geoloi^ical Observations on the Volcanic Islands and 
P aits of South America visited durini^ the Voyaite of 
H.M S, ** Pea^lcP By Charles Darwin, M A,, F.R S. 
Second Edition, with Maps and lllubtralions (Lon- 
don Smith, Elder, and Co , 1876 ) 

M K. DARWIN'S important contributions to bioloj^i- 
cal observation and theory have dimn;; the last 
seventeen years attracted so much public attention, that 
there is some dani^ei — one from which, however, all gcolo- 
g^ists will claim exemption — 0/ his valuable labours in 
almost every department of geological research being to 
some cxtcnL.lost sight of Long, however, before the publi- 
cation of (he “ Origin of Species," its author had achieved 
a foremost place in the lanks of the cultivators of geolo- 
gical FLience , nor must it be forgotten that the great 
woik iiself IS as much a cuntiihution to geology as to 
biology. Students of Mr. J^arwin's earlier geological 
wiitings mubL all have been jmpies-=;ed by the powers of 
minute observation, the acumen in testing, and the skill 
in giOLiping data, and the boldness and originality in 
generaUsaiion which distinguish their author , for these 
characteristics arc no less conspicuously displayed in the 
theory of Coral Reefs than in that of Natural Selection 
In December, 1H31, Mi. Dai win sailed from England 
in H.M siii-vcying vc?scl the having accepted an 

invitation horn the late Capt FiURoy to act as volunteer 
naturalist to the expedition tlieii being despatched to coin- 
plelelhe tuivey of the coast of South America. Alter an 
absence of nearly five ycais — during which many of the 
islands in the Atlantic were examined, laige portions 
of both the east and west coasts of South Ameiica 
fully cxploied, several inland traverses of that continent 
made, the Falkland and Galapagos Islands carefully 
studied, and 11101 e rapid visits paid to 7'ahitf, New Zea- 
land, Australia, '1 asinania, the Cape of Good Mope, and 
a number of the coral islands in the Indian Ocean — the 
expedition returned to this counliy in August, 1S36. Not 
A few important scientific discoveries will be associated 
with the names of the vessels oi the United States Ex- 
ploring Expedition, with the Uovant, the ChalUnger^ and 
many another survey mg ship that might be mentioned , but 
it will be long indeed, we suspect, ere any vessel attains 
such a proud position in the annals of science as was 
won by the little ten-gun bug which bore our natur.ilist 
in his now famous “Voyage Round the World." Wherci er 
in future the sciences of biology and geology shall be 
cultivated, there will the name of the lUagle become a 
household word 

'Ihc ten years which followed his return to England 
would appear to have been mainly devoted by Mr. Darwin 
to the publication of the numerous and important results 
obtamed during the voyage. Besides editing the treatises 
of Trot Owen, Mr. Waterhouse, Mr. Gould, the Rev. L 
Jenyns, and Mr. Bell on the different groups of vertebrate 
animals, of which specimens were brought home, he wrote 
two very important works, one addressed to general 
readen^the ^'Naturalist’s Voyage Round the World" — 
and the other of a more purely scientific character — the 
" Geology of the Voyage of the Beadle ” 

VOL. XY.— No 379 


Before the publication of the “ Ongin of Species" had 
made the author's name so widely famous as it is at pre- 
sent, the works which we have named above, with the 
several memoirs communicated by their author to the 
Transatttons and Journal of the Geological Society, had 
become universal favourites with the students of various 
blanches of natural science , and this, no less on account 
of the rich store of novel observations which they con- 
tained, than fur the oiigmality and suggestiveness of their 
deductions from those observations. And since the ap- 
pearance of their author’s magnum opus, wc confess that 
these earlier writings have for ourselves acquired a strange 
fascination. Again and again have we perused them, 
only to detect valuable observations and striking sugges- 
tions before missed, and to encounter fresh traces of the 
germs of ideas, that, alter twenty-eight years of earnest 
thought and study, were developed into the theory of 
descent With modification, which is now exercising so 
important an influence on the progress of the natural 
sciences At the commencement of the present notice 
wc ventured to claim for geology at least a moitty of the 
advantages which have flowed fiom the publication of 
1-hc “ Origin of Species , " and, on the other hand, we feel 
that wc are putting forward no undue demands on behalf 
of the same science, in declaring that the theory of 
Natural Selection must be regirdcd in at least as great a 
degree the prize of geological observation as the reward 
of biological researcli 

Such being the case, these “Geological Observations" 
are well woithy to take iheir place in the long senes of the 
author's contributions to the doctrine of descent, side by 
s de with those more widely known works on different 
departments of zoology and botany which have been pub- 
lished subsequently to the “Ongin of Species" Two 
yc?rs ago the first part 0/ the “ Geology of the Vovage of 
the ” -a work which has long been out of prints 

and has become extremely scarce — was republished , and 
naturalists and geologists viere alike gratified by the ap- 
peaiancc of this revised and enlarged edition of the well- 
known memoir on Coral Kuefs 'I'he work now before us 
lb a re-issue of the remaining portions of the “ Geology of 
the Voyage of the Bint^lef and will be equally welcome to 
a large section of the scientific public 

The districts described in the present work, as Mr, 
Darwin justly observes in his preface to the new edition, 
“ have been so rarely visited by men of science " that very 
little “ could be corrected or added from observations sub- 
sequently made " And on the other hand attempts to 
modernize the terminology could scarcely fail to detract 
from the minute accuracy of observations, which were 
clearly either recorded upon the actual spot where they 
were made, or at all events while the memory of them was 
still fresh and vivid m the mind of the authoi We think, 
therefore, that a wise discretion has been exeicised in 
allowing the descriptions and discussions of phenomena 
to remain in prctfisoly the same form as when they were 
onginally drawn up , though we must confess to a feeling 
of disappointment at the absence of notes from the 
author's pen, indicating how far in his own view some of 
these original conclusions have been strengthened or 
modified by his later studies and researches. 

We can only permit ourselves to recall a few of the 
more important among the valuable contents of this book 

i* 



290 


NATURE 


\Feb. I, 1877 


to ihe fnemories of our rciders -and m doin^ so wc shall 
dwell more particularly on such as, through recent dis- 
coveries or controversies, have acquired especial interest 
at the present day. 

Every explorer who, since the publication of the “ Ob- 
servations on Volcanic Islands/' has been called upon to 
investigate districts containing extinct volcanos, has been 
greatly aided by the valuable store of facts and sugges- 
tions contained in that work Wc very much doubt, how- 
ever, whether some of the interesting questions discussed 
in it — and we more especially refer to those relating to 
the nature and origin of the banded structure in lavas, 
with the light which these are calculated to throw on the 
difficult problem of the cause of foliation in rocks — have 
received that amount of attention from geologists, of which 
they are certainly deserving. 

The proofs of the long-continued elevation of the shores 
of South America for thousands of miles, and to the height 
of many hundreds of feet, yet unattended with marked 
disturbances of the strata, the gradual disappearance of 
every trace of organism in rocks which once abounded 
with them, the survival of a most remarkable fauna of 
gigantic vertebrates to post-tertiary times, and us seem- 
ingly sudden extinction at a very recent period — these are 
some among the many interesting facts desenbed in the 
second part of the work which arc of especial value to 
geologists seeking to interpret the records of the past, 
Mr. Darwin's observation of an admixture of Jurassic, 
and Cretaceous types of life in the same deposits in South 
America have acquired fresh significance now that the 
United States geologists have shown that ammonites 
range up into the tertiary strata, and that Dr. Waagen has 
described ammonites, goniatites, and ceratites, occurring 
in India, in the same bed with several carboniferous spe- 
cies of brachiopods. Now, too, that so much has been 
done by Dana, Le ContCj and others, in determining 
the mode of origin of the Rocky Mountains, and the 
part played by the volcanic outbursts which occurred 
simultaneously with the mountain- forming movements, 
Mr. Darwin's clear descnptions of the sections noticed 
by him m his traverses of the chain of the Andes will be 
referred to with fresh interest by geologists and the 
comparison of phenomena displayed in distant parts of 
the same great chain is highly suggestive. But space 
fails us to refer to even a tithe of the points of interest 
which we have noted in our reperusal of this valuable 
work. 

A atnking characteristic of all Mr. Darwin's writings, 
and one which is very eminently displayed in the work 
before us, is his scientific candour. Like his teacher and 
friend, the late Sir Charles Lyell, he never forgets in his 
discussions to look at all sides of the questions before him, 
and to give the fullest expression and weight, alike to the 
difficulties which he himself detects, and to arguments 
which opponents may have advanced With superficial 
readers this peculiarity m the writings of Lyell and Dar- 
win has apparently very unjustly detracted from their 
merits ; and we are sometimes amused by finding critics 
boldly parading as their own, objections which it is per- 
fectly clear that only the candour of the authors has 
permitted them to rehearse, but which their own know- 
ledge has not sufficed to enable them to understand or to 
make adequate use of. 


Perhaps at no period in the history of the science have 
the great facts of geology suffered so much distortion 
from the works of pseudo-scientific wnters — through 
which media alone science is too often, alas ' transmitted 
to the general public — than at present. These wnters 
selecting a few isolated and imperfectly understood facts, 
in bold defiance or lamentable ignorance of a thousand 
unmistakable and clearly established principles, proceed 
to build up the most elaborate hypotheses We cannot 
therefore help regarding the repiiblication of Mr Dar- 
win's Geological Observations " as a most opportune 
event. The able geologist, De la Bechc, many years ago 
wrote a charming little book entitled " How to Observe 
in Geology." To those anxious to learn this most import- 
ant art at the present time, we would recommend as a 
model— since example is better than precept — the work 
now before us. The careful study of the clear and minute 
descnptions of geological phenomena, and the following 
step by step of the fair and cautious discussion of facts 
and arguments contained in this book can scarcely f.iil 
indeed to teach the leader something which is even more 
valuable than "how to observe," namely, how to reason 
m geology. John W. Juim 


TWO CHALLENGERS^ LOONS 

Log Letters from the " Challenger jjy Lord George 
Campbell (London Macmillan and Co , 1876.) 

The Criiue of Her Majesty's Ship Challen^^er's IJy 
W. J. J. Spry, R.N. With Map and lllustrationb, 
(London Sampson Low and Co , 1876 ) 

I T was to be expected that with so carefully-selected 
and intelligent a staff, both naval and civilian, on 
board, the cruise of the Challiuger would be productive 
of something more than the official literature It will 
have been seen from the " Preamble" which we recently 
published [antea, p 254) that it must necessarily take a 
long time to arrange the abundant scientihc results that 
have been obtained, and the complete official accounts 
may not be in the hands of the public for years. The 
Report on the Austrian Novara Expedition has taken 
seventeen years' serious labour to complete ; but we hope 
to be in possession of the Challenger Reports in a much 
less space of time. Meantime many readers will be glad 
to have in a handy form a general account of the work 
which the expedition has done, and some details concern- 
ing the incidents of the long cruise and the many places 
which the ship visited. From either of the books befoie 
us such information may be obtained. 

There is a wide difference, however, between the charac- 
ters of the two works. Lord CampbeU'a is by no means an 
attractive book at first sight. It is a big, plain, heavy-looking 
volume, with a large page well Ailed with type, enormous 
paragraphs of bometimes half-a-dozen pages m length, and 
with not a single picture One is apt to sigh at Arst at being 
compelled to read it, but after perusing a few sentences the 
reader " puts on the garment of praise for the spirit of 
heaviness," and Ands the real difficulty to be to stop. 
Lord Campbell's pages bear all the marks of being 
genuine letters, written with no thought of a public before 
him, and only for the entertainment of those to whom 
they were sent. He has evidently not " got up " his sub- 
ject at all, the information he conveys being almost 
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entirely the results of his own observation. And a 
thoroughly good and most original observer he is, with a 
faculty of telling what he has seen in such away as keeps 
the reader in a constant state of exhilaration. Lord 
Campbell makes no pretence .it instruction, never- 
theless in his own characteristic and uresistibly amus- 
ing way, he conveys a vast amount of information 
concerning all the places visited by the Challenger^ and 
tells not a little of the results of the soundings and 
dredgings earned out by the scientihcs," as he calls the 
civilian staff. But apart from the genuine entertainment 
to be had from the work, Us great value will be the obser- 
vations made by the author on the various peoples among 
whom he sojourned for a lon^jcr or shorter period. Even 
well-informed cthnologibts, we should think, will be able 
to obtain not a little impoitant information from the work 
on the present condition, for example, of the inhabitants 
of many of the Pacific islands, such as those of Ihe 
Fiicndly, Fiji, and Sandwich Islands, New Guinea, Ad- 
miralty Islands, &c A very large space is devoted to 
Japan, and many shrewd remarks made on the present 
condition and future prospects of the Japanese. There 
are many interesting notes besides, on the physical 
aspect and natural history of most of the places visited, 
and in almost all cases it will be found that some new 
feature has been brought out. Even of such well-worn 
subjects as Tenenffc, the Azores, Cape de Verde Islands, 
Australia, New Zealand, I'ahiti, the South American 
littoral, Lord Campbell manages to say something un- 
expectedly oijginal. In a concluding chapter he gives 
an insliucttve summary of the Chalkm^et^s work and 
how bhe did it. We can only, in our space, speak in 
the mobt general way of the nature of the contents 
of this work A moie entertaining, a more genuinely 
bracing book, it would be difficult to find, and the reader 
who goes carefully to the end of it will have added con- 
siderably to his knowledge of the earth’s surface. It is a 
great pity that a work so full of varied information should 
iiave been published without either an analytical table of 
contents or .in index A map would also have been a 
great help to the render 

Mr Spry jirofcsscs simply to give a plain, straighlfoi- 
waid narrative of the cruise, of some of the chief results 
obtained by sounding and dredging, with notes on the 
places and people visited, partly the result of his own 
observation and p.iitlyor leading The book is nicely 
got-up, well prniled, and contains a large number of in- 
teresting and well-exGCutcd illustrations, not only of 
people and places, but of the implements used in carry- 
ing out the work of the Challenger He gives a veiy 
clear account of the various apparatus used, their con- 
struction and uses, which we commend to the perusal of 
the uninitiated reader who wants to know how such 
work as that of the Chal/tni^er is performed. Mr. Spry 
gives the curious story of the brothers StoUenhoff, who 
were found living alone on Inaccessible Island, at con- 
siderable length, in the words of the elder brother. The 
work contains a really large amount of valuable informa- 
tion, and as no two men observe alike, we commend those 
who desiie to have complete information about the cruise 
of the Challenger^ to read both books While Mr Spry 
sometimes unnecessarily introduces information obtained 
from books, his work is, on the whole, thoroughly readable. 


and certainly instructive. Altogether, these prehininary 
snacks ** augur well for the great official feast which is 
being prepared for us. 


OUR BOOK SHELF 

The Year-Book of Facts in Science and Arls for 1876. 

Edited by James Mason. (London ; Ward, Lock, and 

Tyler, 1877) 

The ‘‘Year-Book of Facts’* so long associated with the 
name of the late indefat ig.ible Mr i'lmbs seems to have 
taken a new lease of life under tlic present editor, who 
begins hib duties with the volume before us. Some useful 
changes have been made , thus, there is a marked im- 
provement in the arrangement and character of the 
contents, and the peiiod covered by this year-book now 
extends from the autumn of one year to the autumn of 
the following, and not January to December as hereto- 
fore. The longer time thus given for preparation has 
been well used by Mr. Mason, who certainVhas produced 
a volume far in advance of any of its predecessors. It is 
hardly necessary for us to s.iy much about this well- 
known year-book, which docs not pretend to be more 
than a popular digest of scientific scraps , and in no 
sense supplies the need, to whith we have alluded in 
previous notices, of a carefully-prepared record of scien- 
tific progress — the nearest appiuach to which in the 
English language is the Amcni an “Annual Kccord of 
Science »and Industry,” edited by Mr. Baird The present 
editoi of the book before us has done his work, so far 
15 It goes, in a comprehensive and careful manner. One 
ur two serious omissions wc notice, notably the important 
discovery made by Di Ker, and announced at the last 
meeting of the British Association, of the rotation of the 
plane of polarisation by icficclion from a polished 
magnetic pole, certainly one of the most novel physical 
facts of the past year. 


LETTERS TO THE EDITOR 

[The Fditor does not hold hmself responsible for opinions expressed 
by hu correspondents Neiiher con he undo take to return^ 
or to correspond unth the writers of rejected manuscripts. 
Ho notice IS taken of anonymous communications, \ 

Just Intonation 

Your cBteemul correspondent, Col A. R, Clarke, declines 
to admit any error or oversight in his communication to Nature 
under the signature of A K, C on December 21, 1876. I 
regret to he of a different opinion The firut error which I 
pointed out ought to be palpable enough to a mathemntiaan 
who 15 acquainted with the ratios of a icale, and tlierGfore I 
treated it as an ovLisighl. Col, Clarke givL'. 27 lo 16, inatciid 
of 5 to 3, tti. the ratio for A m our ^irescnL diatoniL scale By 
hi3 enlargement of the mlerval he would unknowingly convert 
the well-known consonance of a nmjor Third between F and A 
into a I'ytlugorcan ditonc Evidently the Colonel is not aware 
that F and A are notes / lUr posed in the bcale of C, that har- 
monic lUy tlu>> belong to F, and require F as a consonant bats. 
All this has been expl.uncd m a pamphlet in print I would 
Ihciorore suggcEt to Col Clarke an mveslmcnt of sixpence m the 
purchase of a “ Kiview of llelmholu’s New Musical Theories,” 
published by Novcllo, Ewer, and Co , No I, Berners Street. 
To prove all the unadmiLlcd charges would be too long for 
Naiurf^ and Col, Clarke will hnd most of llieiu touched upon 
in that pamphlet as well as other cuiient errors. In the meau- 
limc It Is not difficult to tell that Col Clarke derived his ratio 
from the harmonic bcale of C, and not Irooi that ol \ (which 
would have been right), or from the work of any mod cm mathe- 
matician. 

It u because I and A are haiinomcallj derived from F that 
our scale rannot be reduced to a common denominator. The 
F string exceeds Ihe length of iJie C fiiniig by half* the ratio 
being 3 to 3, and one of ihe first luJes of proportion is that 
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" ratio can exist only between quantities or the lame kind " 
When mathematician 9 employ the figures of 4 to 3 m the scale 
of C, the interval they really obtain is from C down to G (not 
from F down to C, aa they liave supposed), and when 5 to 3, 
they have the major Sixth from V. down to G, and not the one 
from A down to C 

Music iH a much more simple science than most men suppose 
All that a manicmalician ictpilres is n. set of harmonic '^calcs, 
with powers of 2 and 3, bcfuic him The scales include all 
raLioii, and nil consonancei with their proportions of accoinpnny- 
jn^ disson.inas They are scales of alinuot parts, and those 
nliquqt parts arc tlie cor^e^pondlng multiples ol viliratums 
Time spent upon calculating temperament is but lliroun away, 
because no nmilu malinan’s ligiirci will lie adopted in practice 
rracUcal musicians will cuiuinue to tune by listening to the 
beats, as they have ever done, and perhaps all other musicians 
before them The recommendation to eschew temperament 
may be even worthy of consideration in anodur point ol view 
Mathematicians heve not given sufficient attention to the 
musical bide of the question Have we not, of lite years, 
heard much of proposals to di\idc the octave into twelve 
equal semitones”? Arc wc to imagine that tins is a inaihe- 
matician’s idea of " njual temperament”? If music were 
but geometry, it would be an admirable airangcmcnt twelve 
equal semitones, like twelve equal inches in a toot Jiut, un- 
fortunately, a musical scale is the very reverse of a geometrical 
one, aiul there are no two inlcrvals alike m it As it rises, the 
dimensions become less at every step, iii ratio and m lengih 
For mslance, the ratio of C to (. sharp is 16 to 17, that of t» lo 
(r sharp (G bung the half-way in point of viljraliuiib) ib 24 lo 25, 
and from H to octave C is 30 to 32, but only because wc omit 
H sharp, orhcrwisi it w’ould be 31 Lo 32 hancy two sutli uv- 
tremes "tempered” to the middle note I Only one ol the 
twelve would ht into a musical scale, and ihcie would be eleven 
discordant semitones out of the twelve The discord woukl not 
be confined to one key only, but would he the same in cve ry key. 
The ho-callcd "diatonic semitones” arc really tones Js ig Lhc 
seventh £0 J', which rcquirts F as a bass, and H js the seienili 
to C 111 the scale of C Arc llicsc lo be changed into chromatic 
semitones ? 

The cUminishcd al traction of miisK, some persons even dis- 
liking it, IS mainly, it not wliolly due to tempeied tones The 
first point lo be considered by mathematicians who temper scales 
IS the meaning of the two words, "consonance” and "dis- 
sonance” The chaim of music depends upon "coincident,” 
and " 11 on - coincident ” vibrah on 

In ju'stice to Col A R Clarke, let me add that I find only 
the lirst irror lo he his own, and am still disposed lo allrihuLe it 
to oversight in re'erring to a w rong scale. All the othere aic after 
]ircccdcnt, and every source might he pointed out, although he 
IS disposed chivalrously enough to defend those ujion whom he 
relied My excuse for writing at all is that N ure is a puicly 
scientific journal, and that 1 shaie with others an earnest wish Lo 
uphold it as a fair rcpirsciiltiUve of English thought Articles 
buch as those of Col Clarke and my own would be distaiteful to 
any but Bcicntific readers Ab to the "comma of I’ylhagoras," 
it u not worth discussing In ‘.piLe of bis chivalry, Col. Llaike 
knows as well os 1 do, that such an an.iy of figures, represent- 
ing vibrations, as 524, 2S8, cannot arise in less than nineteen 
octaves Wm Cjim'M'IT, 

blrafiTord Lodge, Oatlands Park, Surrey 


The Nebula of Orion 

In NatIikC, voI. xv p. 201, m an account of the American 
Cambridge Obgervatory, it ib stated that the nebula of Orion had 
not shown the blightest trace of rebolvability under Lord Kosse’s 
3-feet leflector. 

The authority for this statement h, J suppose, Nichol’s 
" Thoughts on the System of the World,” wneie, p. 52, it is 
said that m 1S44 -5, the 3-reet did not contAin the vestige of a 
star in the nebula 

On the occasion there referred to the speculum must have been 
in bad order, for the resolution of parts of the nebula is quite 
within the reach of the instrument m Us noinial condition In 
proof of this 1 may refer to Lord Oxmantown’s paper on Lhc 
Nebula of Orion, I'Ai/ T/nns , 1861, and lo an extract fioin my 
own note-books of an earlier date, February, 1848 . — ” With the 
3-feet saw the nebula of Orum resolved as far up as the little bay 
and C 1 Ononii — powers 351 and 320 — best with the latter 
which 19 a single lens." 


1 may add that Nichol also slates, p. 3^, that he had leceived 
from Lord Rosse, Match ig, 1846 intelligence "that all 
about the liapezium is a mass of Rtars (m the six feet) , the rest 
of the nebula ahn abounding with aUrs, and exhibiting the 
characteristics of rcsolvability strongly marked.” 

Observatory, Armagh, January 19 T R. Rotiinson 


Basking Shark 

My nolicc of Prof Steen strap’s paper was written m the 
autumn of 1875, to nctompany an electiotypc of the w'oodcut in 
that paper of the haleen-likc fringes of the basking shark, sent 
to me for Nai URE from Copenhagen. 

At the time T was quite ignorant that my friend and foimer 
master, Di Allman, had written on the MilqcfJ, nor c iuld the 
keenest bihliogr.ipher have known much of the contents of his 
mcmo.r, ns the only reference to it in the f ouilli Annual Rimort 
of the Dublin Natural Histoiy Society fur 1R41-42, is "Two 
[papers] have been read on Tethyulogy , that on the hacking 
sliark by Mr Alliniin, caused him to notice 

the value of the fisheries of tjiii southern coasts, .ibouudmg in 
lirge fishes and cetacea, whose cipLuic would prove liighly pro- 
filable to our fislurnien from the quantity of oil they would 
yield ” Xri June, l87fi, on the. airival of the sjjecimen in Dublin 
from Ihjfin, 1 had a ivooilcut made of a branchial aich with the 
fringe ntlarhedj and added a lint*! ai count of the speciiiien now 
in the Diibhii Afuseum Ali Jiit that time Dr. Allman told me 
that iiuLe-i of Ins paper had been published ill the SunwfiV/ r’r 
A'f.i'jr but lliaL he Iiad foi gotten the date Guiclcd by tlie 

iiolice HI the Duhhn N.atiiral History Society’s Repoit, I 
searched the files of that p qier fur the ycMn 1S41 and with- 
out hurcess, but I fully purjiosed to mention what Dr Allman 
had tolfl me, from nn mory, of lus icscarcln s, when I should gLt 
ijMoof ufmy nianiiscript Unfortunately, fioiii press ofinivller, my 
notes wcie not imhliihed until many weeks after Llity were sent, 
and the prool readied me duiing long vacation, when T com- 
pUltly foigot to do as 1 had intended I regret this exceedingly, 
and hope Dr Allman will accept my apology 1 cannot, liow- 
evei legict, that it has induced Dr Allman Lopiiblibh au ribstract 
of his paper (Natuki , vol MV p jOS), and pcihips lie may 
& till further fiiniitih us wilh the date of its original piiblicaiion 
III answer to the note ol I’rof. Fmiro Ciiglioh, which has 
called ray allcuHon again to this subject, 1 have simply to sta'c 
that finding no notice m the /o di^gieal iXecoiHs for 1873 or for 
1S74 (tins latter published May, 1876) of any papers on Selnche, 

I concluded, aa it now ajipcar'i wronglj, that nothing had been 
written dm mg these years on the subject. This was my miTorlune, 
perhaps my fault , but regaTdin,g Italy as the mother countiy of all 
the sciences, being well aware of the advances she has made in 
biological rescaiclies during the last twenty years, and li iving gone 
each year, while one of the zoological recoiders, to I'Joicnce to 
woik out the Julian literature of the preceding year, I cannot' 
accuse mysell of any intentional neglect of the labouis of Italian 
biologists It IS to be hoped that Prof Giglioh will favour us 
wall an abstract of Prof Pavesi's memoir, especially of ihe 
reasons that induce I’rof I'avesi lo assert that our Kohn shark 
ih A .ind nut A maxima^ for to me it ajipears that our 

seas may possess both these species 

It may also be mentioned that no reference to Prof PavcisiS 
memoir will be found in the account of the rdenn ajqiended 
to Prof. Lutken’a "hi^hcs of (Greenland,” prepared for the use 
of the Britihli North Pular Expedition, 1S75 

E Pkrcival Wri(;ht 


Sense of Hearing in Insects and Birds "Towering” of 
Birds 

1 AM glad to Icam fiom Mr M 'Lachlan that stndulalion is 
known to occur m several species of Lepidoptaa , fur this shnwi 
that the sense of hearing in these insects is probably of general 
occurrence With regard to the sense of hearing in birdg, I did 
not BOV in my picvious letter that thrushes, &c., were guided to 
theiT ^od exchmvdy by thia sense ; indeed it would be a very 
anomalous thing if animals which posBess so keen a sense of 
Bight are not in the habit of using it, as Mr. McLachlan sug- 
gests, in any xjrofi table way they can But that thrushes trust 
x*€ry lari^ely to their senhc of hearing in their search for food — 
especially m certain conditions of the ground — no one, 1 think, 
who has observed the process can doubt The bird runs rapidly 
some twelve Lo twenty feet in a straight line, it theu stops 
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Bucldenly, elevatCB its heai1| andremaing motionless in a listening 
attitude ; after pausing thus for a few second n, iL ogam runs to 
about the same distance ns before, ogam stops to listen, and so 
OIL These isucccjisivc excursions are usually maile in the same 
direction , but every now and tlicn, during the proctss of listen- 
ing, the thiubli apparently heirs a sound prnceedimr Ironi some 
point ivithm the circle which it has KsL entered , immediately 
the course of progression is dertetted at nn angle Jrom the con- 
tinuous straight line in which all the previous Lxcur>.ions were 
iiiftfle, and, nthcr with a single rush nr after one or two brief 
jiauses to make quite '^urc of the exact spot, the hiul may nearly 
always be seen to Imd a worm 

1 may take this oppnrtundy of ihankmg your vanous enne- 
spondeiits for the mloiimtion winch they liave •^applied with 
regard to the lowering of bird-' Some ut t!>c letters men- 
tion duckd, leaU, and widgeons as buds which ucLasioually 
tower. May I ask lh(i writers of theac Icttcis wheiln r Llic action 
ill Ihexe cases resembled lint f'f /w/?* toweiing 111 Ihe cise of par- 
tridges and gioiise? I ask dm because one of thc^numerous 
IcLtera by which my communication to iSi \tltrk Ins bein 
unswered in the states iliat birds of this build never tower , 

and on this sujiposed fact the writer coiistrucis a llieoiy as \o the 
inechnliism of lowering in general All tne correspondence t iken 
together cannot leave any doubt that lluic are at least /tiv kinds 
of towering — vu (l) The common kind which 1 described, 
and the cause of which is certainly ] mini unary ha morrhage , and 
(2) a very rare kind which 1 have never my sell witnessed^ 
and the immediate cause of which appears to be cciebiil injury 
In the ca'iL* of the second, 01 laic kind of lowering, all the cor- 
respondents are agreed Lliat Llic bird is mit du id when four d, and 
that it niay even lly away again when dihluibcd Ncvei ii wing 
liiid an ojiporlunily of olpseiving such a case, of couise any hypo- 
lliesisby which 1 may Liy to explain the cau'-e of llie jaic kind of 
towering IS ot no further value thin a conjecture , but I may 
rcniaik that both kinds nf to ^Hlng may possibly be due to ihc 
same cause, if ihc ]>arLs of the brain which are injured when the 
second kind of towering ensues, are tlie parts whose injury 
JiiOW'n-.Sequard found to he idttndcil ill ilje case of mammals, 
with bleeding of the lungs At iinynle, it vajtild be woith w'hile 
for any sportsman who may have the oppuilnnity, to di-,&Lct a 
bird which lie has seen to txlubit the second kind of towering, 
in order to ascertain whi tlier, in siuli cases also, ‘•,onic degree of 
pulinotj.iiy lijetnorrliage mi> nut have taken place 

GtURdh J IvOMAM'S 

In Atr. Ci J Knmancis’ intcicsting remaiks (Naii/icl, vol 

f P *77) the sen^c uf hearing in insects, he says — 

III the case of mollis, however, I believe that sounds arc never 
emitted, except of course the Dt.UhVhcad ” 

As 1 Crust chat insects will cniiliime to have n place m liia ob- 
servations, may J be allowed lo call Mr Komnnes’ atteiiLiunto 
the following 'species of Lepidojilera which arc known to jiro- 
duce sounds 

I I \tntsva, several species — I’he sound produced — which 
hai Iicen compared to the friction of sand paper - has been 
noticed by several observers, vi/ , Uev J Cjrcenc {Proc hnt Sac 
0/ London, New Senes, 11 , j' xcviii ), Mi, llewiUon (/ r iv., 
p. 11 ), ftiid Mr A. II Swiiiton {Ptttomolo^is/s^ Monthly Afa^n- 
Sine, xui., p 169, January, 1877), who descnlieb the app.iiatus 
by which the noise is produced On the under surface of the 
upper wing one of the ncrvurcs is roughened like a hJe, and 
upon this a raised nervure on the upper surface of the uiuler- 
wing plays , iherc is alio a circular embossed patch of the wing- 
membiane destitute of scales, which Mr -Swinion thinks selves 
to "impress the musical Liemouia ” Ihc object of this sUidu- 
latian, Mr Swmlun suggests, may be classed with those pheno- 
mena ol rivaliy and love ‘^o conspicuous 111 the OrthopUrn^ teL , 
but at Llie same time it is purluced ^vhen the ni«:ccLs are ciis 
turhed, and jiohhibly also when rhe bexe^i aie coquetting ii- mid- 
air Muieover, the deveJopmert of the meLhamsm is gi caveat 
m the female, contiary to the usual rule For my own part, I 
incline to think that the object ol the sound ix rather the intimi- 
dation of possible enemies than a sexual lovc-calL IJotb Mr, 
Greene's and Mr Hewitson’s cases occurred when inserts that 
were hibernatuig were disturbed, and the sound was renewed 
whenever the disturbance was repeated These butterflie'! hiber- 
nate m dark holes and corners, and the sound may be mtcnjid 
to suggest Lo thedi:jtiirber the Iiiss of a snake or tlie note nt an 
angry wasp or bee. As the perpetuation of the species d»;pruda 
for the most part on the female, sue is provided with a stronger 


apparatus. If the sound is produced when the sexes are coquet- 
ting, It may be the butterfly expression of a playful "Get along 
with you ” 

2 The well-known case of Arhaontm (the " Death'i-head 
Moth^’) — 'the sound heieaho is probably for intimidation^ and 
not a love -call 1 cannot at present call to mind any observations 
on any diifp,'iiity nf the sound in the sexes 

3 several specie*, and 

4 Chfhnia pudi a 

Ihqsouml emiUcd by these insects --which is comiiarcd to 
Mil licking of n watch- is described by M A Guence (./««. 
•i.v hut J t' , ^ ser , vnl iv. IranslaLCfl in Iinf AlontJi. 

^ I 323) who sjvs that it produced by two (ympaiuform 
verities suiiitcd in the peel 01 al legiuii, and is much mure deve- 
loped in the male thin in ihc female This, M Giience re- 
in.irk<~, IS laMiti cuiiuuh, for, as the femaks id Stima cm scarcely 
fly, it woulil scim tint, if the organ of sound is to iJiLubice a love 
call, it IS the female, and not the mile ttiat should have it most 
strongly developed M Guent'e cunsctjutnlly cvpresics himself 
unable lo give any plausible le.ison to account lor the object of 
the sound 

A icason hns occuued lo me and T here give it foi wliat it 
may be woitli We know that llie fLinalcs of seviial J..epi- 
doptcra (especially wmgfLSs kmilcs) hive (lie power of emitting 
a scent which attracls the mah s, oficu fiom considerable dis* 
Knees When the inih, nf Sttina is hunlniL^ bii the* female and 
making prol>ably Ins iliiinis vibialo loij lly, Llie sound uachnig 
the cniiLcalcd female 111 ly txciLe her to give out an men used 
odour, and thereby more surely ittr.ict (lie male In short the 
drums are organs of excUitinn 

5 Jlylo/hdii pmunoitn — Fins species Mr Swuiton [Etdo/n 
AJonthly d/f-,* , vii 231 ) has jioLjced to emit a twatenng sound, 
wlmJi he think, IS juuduced by a sliucture between the Lfiorax 
and abdomen 

I have been fuiluiuitc t nougb to hive also had an opportunity 
of healing the sound jn odnci il by thissiiecies {\ioth\h Katu} tihst, 

1 313) Flic >r)iind lesLinblcs i (.oiitinuuus ‘iijueakiiig and wai 
lieaiil on more th in one occasion, and was audible at a clistince 
of ten feci ui upwards All Llie spccvincns tint 1 caught iti the 
xct of s(]ueakin!» wco* m Uci, so that 1 cannot siy whtdier the 
oLhci sex squeaks 01 nol '1 hu sn.ind is cmiMi- 1 wliikl the insect 
fliL’i about the bushes, and the filiject of il is [irobibly ilm mmc 
as I have suggested above in the case of S(t\no The c iinssion 
of the sound lii cjmtc voluntary on the pari of the moth, as speci- 
mens taken m the act of squealing and made to (ly aHenvaids 
did Hot thLii give out any sound Careful dissecUun levcalcd no 
stiLicturc Lhal afipeaicd cajuMe of pioducing the noise except a 
tympaniform pi ite situated at llie base of the hinrl body. 

6 JJ qiuttani — According lO Mr Swinlon (/ r , vhi 70) 
tins specirs can make a " incinbranous soiiml,'’ which he thinks 
13 produced by the wing caLcliing a Jitlle horny latenl thoracic 
plate 

Thcie may be other lecordcd instances of sound- jjroducing 
Lf/tdoptoi iXf but I cannot at present recall any to mind It is 
jirubablc nionover that more species vhan arc generally supposed 
emit sonic kind uf a ^oiud It is tliciefoie much lo be icgietled 
that the many collectors of Lcpi lojitcra- -who->e sole aim ‘■eemq 
to be the amassing of large rolIecLioiis nnd whose lack of any- 
thing luyniid the mere desire lo m cumulate ijtec’mens, has made 
entomology a byc-uord amongst Ihe sciences — ^ould nut spend 
some of ihcir misplaced energy in rcilly studying llie objects of 
Iheir attention 

Mr Ktiriianes' obxervatmn of the sensible apiircciation moths 
have for liigh-pilchcd notes suggests a question Dues the shrill 
squeaking of bnts convey an intimatiu i to moLlis of the approach 
of one oJ their g. eatcat encmiis ? 

It is to be note I moreovi r that m the majuiily of cases the 
sounds emitted by moths, and indeed all in'-ects, thtmaclves, are 
high pitched. V Dlk hanan Whi i a 

rertli, January J2 

r S — Since the above was written I see that my friend Mr 
McDachlan has pointed out (Naii’RE, vol. xv. p. 254) attothei 
record of a sound -pro during moth— mah'onuia. 

'Ihe perusal of ATi McLachlan’R letter on " Sense of Hearing 
&.C , in Birds and Insects ” has recalled Lo my memory another 
instance of a Lepidoptcioiis insect which posse-scs the property 
of emitting u marked sound when on the wing This is a 
common Brazilian buUctfly i^A^cronin /iro/Hii), and nttcntioii 
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was long ago directed to its habits m this reipect by Mr Darwm 
in Im deli^tful “ Naturalists' Voyage ” (p. 33) He there men- 
tions that when watching a malt ana female of this species in 
flight, he ** distinctly hcarl a clicking noise, similar to that pro- 
duced by a toothed wheel passing under a spring catch " 

This ennuub observation I bad numerous oppoi (unities of ven- 
fylng in the course of three visits to Rio Janeiro in 1866, 1B67, 
and 1869, Roheri O Cunningham 

Queen’s College, Belfastj January 19 


I HAVE noticed that, when moles are burrowing, the worm'i 
near make their way to the surface 1 have also observed that 
starlings gather round and under cows in paslure-6eldc Iheir 
doing so I have been in the habit of asciibing to the tread and 
gra/ing-work of the cows producing tremors in the giound, 
which worms may mistake for mole-work, and therefore crowd 
to the surface ; and I have Offered the same cxplan itinii for the 
method of hunting pursued by blackbirds and thrushes They 
have practically found out that (earth-tremors induced by) small 
hopping-runs make “the poor inhabitants below "seek saf'-ly 
above, and that thus the hunters must readily secuie a bieakfast 
1 am not acquainted with the habits of those liiinlers 

Cambublang IIimv\ Muirhead 

Gallon’s Whistles 

Within the last few days I have harl the ojiportuinly of 
making observations with Gallon’s wlnsLle upon a laigc iniiiibrr 
of people and upon some cat^, and I ha\c come to some loiilIu- 
sions which are curious and suggestive, even llnmgh they nny 
not be absolutely exacL Tims, on the whistle a lim. is marked 
which IS the usual limit of human hearing, and which upicsenls, 
I should say, a mimbcr of vibrations somewhere between 41,000 
and 42,000 per second Out of many hundreds of peisons exa- 
mined I have only met with one instance, a young man, in wlneli 
1 was satisfied that a note higher than this was heaid As a 
rule the compass of the car of women is markedly higher th\n 
it IS in men, and age seems to lower it suonei 111 men than in 
women. la this a result of the female animal alwa}s having the 
more intimate protection of the young as her work, the young 
having notes oi higher pitch than the adult? The fact la at 
least suggestive 

Very few of the jicrsons experimented upon seemed to have 
the compass of one ear exactly the same as that of the other, the 
right ear usually hearing a higher note than the left, and tins is 
more marked in men than in women. 

The sense of direction of the sound in the human car seems to 
be lost at a very much low^er point than appreciation of ilie note, 
but this IS not the case ivith cats , for until ihe in^tminent ceases 
to produce a note altogether, or at least one within their euni- 
pass, they turn tlicii faces to the source of iL the moment it is 
produced These facts arc also suggeslne The cal (.till dc- 
ends to a large extent for da food supply on the appreciation of 
igh notcB, and quite as much on the appreciation of the direc- 
tion from which they come. The power of hcaiiiig a note of a 
pitch beyond the limits of uur sense of direction is suggestive 
that that sense has been blunted by disuse , and it would be 
extremely mteresting to know if the compass of direction is 
higher in savage than in civilised peoples l*rom facts known 
concerning their other senses, 1 should say it is likely to be 
higher. 

This difference in the two compasses is further indicative that 
the appreciation of duection is the work of a separate organ, 
and Dr Crum Brown’s experiments suggest the semicircular 
canals, or the utncle or succulc in association with them, 
as the seat of this sense. If, as Di Brown seems to have 
shown, the semicircular canals arc the organs of Die general 
sense of position and direction, it would not be a far- 
fetched idea, that the utncle has to do with the sense of the 
direction of sound and that the canals are additions to it An 
analogoiu relation of the cochlea to the saccule la suggested by 
the mere facts of anatomy. If it be, as HelmboU/ bchcvca, that 
the cochlea is the organ for the appreciation of pihh^ the rela- 
tion! of the three divisions of the organ of hearing arc to be 
easily nndentood, and these relations offer, at tint sight, a singu- 
larly strong evolutionary argument There is, first, the organ 
for the peroeption of sound vibralions, having a comparatively 
limited compass. To this is added an organ for the appreciation 
of the dirediion of the loundip and another for the appreciation 


of highly- pitched notes ; and a part of the first of these becomes 
so modified as to be capable of interpreting position and direc- 
tion gcncrnlly, independently of sound The facts of the de- 
velopment of the tar i.upport huch a view, and we may conclude 
that the sense of direction is moie liU[)orLant than the apprecia- 
tion of high notes , foi the semi-ciri-ular canals appear, or at 
least one exists, in theMyxme, whil I a very ludimenlaty cochlea 
docs not appear till we get high up in the fishes 

Birmingham LAWiuN Tait 

Atmospheric Currents 

Mr Clement Ley (in vol xv p 157 of Na 1 urk) asks me 
for the absolute proof which I huppuse to cxi'it (1) thatihe upper 
current le turn trades “(lowing fiom the cqnatfjr descend again 
lo the surface of the ocean on the ptdar sides of the calms of 
Cancer .ind of Capiicorn," .'ind (2) lint “ thesf equatoiial currents 
subscquciiL to their descent on Du polai sides of Cancer and of 
Capricorn arc knciwn as the westerly winds of Die temperate 
zones”; (3) he furtlier asks “ w’hat proof exists that the upper 
cuiicnLs liom Die polai depressions and those from the equa- 
torial depressions cross one nnollur in the c.iliTis of Cancer and 
(jj C'apncoin so as subsequently to become Die Ir.ides ami aiili- 
Indts respectively, ” and ‘'U^’-geBts (hat it is more re.isonable to 
huppo:^c that then currents intermingle, ami that Lhcir mixed 
volume IS Diem dr.ivxn oil north and soulli, is lequued, to restore 
the eijUihbimni of llie almosplu re, as ‘^iiggi i^ted by myself 
with reference to the cqualoiial i dms Mi ClLmenl Ley's three 
questions may, 1 lluidw, befaiily anbweied as one, all depending 
upon Die same juuol 

Ihe toricutiiLss of my 'isacrLioiis wiDi releience to the atmo- 
spheric cui rents llowing liom the equaloi ran be' referred to the 
one enieialtesl, vi/ , Aie the almo^j June ciirrinN which descend 
to the surface of Iheoctm on the equalonnl and on Die polar 
sides of the two zones of high pu-Mire, siiiidn in then consti- 
tuents (rr, when Diey first become csLabJi lad as winds on the 
surface of the ocein) ^ is tin ir ilegrce of LlcetriLity the same ? is 
tlicir dcgiee of SiiLiii nluiii Die 'aiiif ^ L( ihe-e (|iu dmin ciiultl be 
aiisW'Cicd in the {iH'irinalive U wuidvl show tlnd Mi Lty’^ suppu- 
silum with refeienre to I he inixed vidumc of Die up{iiL cuiiciits 
was possible, but if, on Ihe other hand, they .ire riis\M*rid in the 
iiigaLut, Mr Ley can hardly hold, I think, tlmL 1 have put my 
btalemeulb forw 11 d too strongly 

1 hough 1 believe tint Die m^rLli-eistan 1 '.uudi last trade 1 meet- 
ing it Dll' lulr of equatorial calms au thrown upw niL Irtun thetiur- 
faee of Die ocCAii, 'ml in ascending do mix their voUiniL!:, Die 
conditions of atmosidiene euneiit. ineeiii g ni iny Ihousiiid feet 
ibove Die sea-levtl are entirely clifleienl, as they h ivl not ilie 
ocean as a point d' a /’pm ^ and there is no nioie dilficiilty ill 
accounting Joi thcjr currenls passing one aiioDui and ihe heavier 
undeminning the lightei, than there is (or the* Labrador, aug- 
mmiedby the I'.ast Cieenland curi«.nt, inceUng and undenunning 
Die Gull Mu am 

AtUenLiiffc, and other muiuiLainous legiuiis, m the latitudes 
of ihe trades, observainm'i have been made with rcfcicnce lo the 
height of tlicliade winds, and of the nrutral strata intervLiiing 
between ibem and the upper currunt, aa also of the height of the 
lower portion of the eqiiatoual return curieut, which Hows at 
heights varying from 12^000 feet upwards above the sea-level 

Trof C 1 * Smyth, H.M Astronomer for Scotland, m his veiy 
interesting work, ** renenffe,” gives us some very important data 
with reference lo these currents, shuwingf— 

1 . The extreme dryness of the north-east wind, 

2 Its very moderate electricity 

3 The greater saluntion of the souDi-wcsL wind 

4. The descent of the south-west upper current 

5 The chemical difference between the two currents 

Though there is much that 1 might quote with advantage, I 
shall content myself with the following four paragraphs — 

Page no “If we must live m a wind by all means let it be 
the south-west, and not the north-east, that elTete unwholesome 
and used-up polar stream. As to the chemical and sanitary 
quobties of the two winds there could be no comparison between 
them." 

Page 170 *' And so indeed we found before we had finished 
with our expedition, when the south-west wind descended to the 
very surface of the sea ’’ 

Fa^e 184. '*In short, whatever the north-east wmd did, its 
electncity was always moderate." 

Page 206. “The trade wind 19 undoubtedly a poor one for 
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bringin)ir WAfer, bul it<s pos'Uon in TencrilTi. during hummrr is 
favourable for making it depoiiit any which may be present ” 

1 think from these extracts, which are suppoiled by olher 
passages in Prof Sni> 'li’a worUi I am (juite ju-tifiiil in arguing 
that the trades and com ter-iradcs are not ainnfar m their con- 
stituents, that Ihcir degrees of clectriLity and of salunilion are 
not the came, and that therefore it is not reasonable to suppose 
that their upper currents interniingit* at the belt*! of trupiral 
calms, and that their mixed volume descends and is then diawii 
off north and toiilh as required, to restore the eijuilibnuin of the 
attiKHpherc 

As these opposite currents dowing in the norlhem hemiiphere 
from the norm-east and the loiith-wesl (approximately) do not 
inleriTiingle, and their mixed volume does not descend in the 
calms of Cancer it must necessanlv /oHow that the south-west or 
return ecjuatorml cm rent, does descend to the 'urfacc of the 
ocean on ihe polar side ol the calms of Cancer, and efpially that 
the north-east upper curr nl docs descend on the c ijiialoinl side 
I have by no means exhausted what I ha\e to pay on this sub- 
ject, hut Mr I ey svill doubtless understand that I am unable lo 
treat It at greater length m your columns The same line of 
argument would have enabled nic to answer Mr I ey's questions 
separately had space permitted Diniiv MrKR.VY 

Mind and Matter 

Permit me to correcL a mibtakc on the part of Mr Tiip]iCT 
(Naiurf, vol XV ji 217), who, though si ai ting with a i*.ripct 
notion that my Icttei (Naii’RF, vol xv p 7 S)was intcn-kd to 
solve a pioblem, immediately fell into the ciror ol regarding it 
as intends. d to prove in alleged fact 

The fact alhgcd, that con''Ciousntss depends on nf‘rvous 
organisation I asbuintd to be a f.ict, and unittrtorik to imlicale 
hovf the depentlence might he court ivecl, or regarded, to exist 
l^hrst, I dlltged that the hypothesis of mitlcr being as sus- 
cc[Uiblc of con'»cumsness as xpint, was quite tonmxxJbU^ as a 
hy/>othesiXy wliether or not it slmuld be proved afterwards lobe 
a wtong hypothesis 

Second, the connection of two •-o dwsimdai nitiiii'i is nm'ter 
and subjectivity had not the ohjecUon of being anomalniis or 
unique, for energy and matter weie equally diNsimilar ai.d yet 
invariably united The parity of mystiry was nut intended to 
cslabhah “ parity of probab lity aa lo the facts " but merely 
parity of conctivahiiity l or it is surely some help to our (hter- 
tamiDg a new conception if w e can point to an existing gimilai 
conception 

Thud, if such a mysterious entity as energy could be divided 
and combined (using the woixU m a lootie sense) why should 
there be a difficulty in conceiving of the division and comliimrion 
of subjectivity. 13y this 1 meant tint as division of matter in- 
volved division of cnerg)-, as to so divismn of matUr 

might be conceived involving division 0/ subjcci ivily, a? I o mnounf 
BO with combination 

Thus far, however, I hod only cleared away difficulties “real 
or apparent ” in the way of our (oncewim^ the relalioii of conscious- 
ness (o matter from the '' matcnahstic *' stand-point 

The csscidial piirt of my solution which indicated r^uglily the 
modus of the cduncctiun between matter an I conscinuMiess and 
which dealt with llic great difficulty of the question— How In 
account for the tioo aspects of matter, the unconactnus nnrl ton- 
scious ? — has not been touched by Mr Tapper. This portioii 
he excused himself from examining because he legarderl it as 
based on the assumption that "the prulmbiltty ofsuhjeclivity 
being % property of matter equals the fact of energy being related 
to matter/’ whcicas it is baaed on the fact, or alleged fact, or 
assumption, that " the dependence of conaciousnesa on neiv^us 
organisation seemed by the science of nerve-physiology 1 11 be 
fauly established/' To mistake allegations of the cunrciv- 
ability of a notion for assumptions or intended proofs thit the 
notion is true, oa has been done by Mr Tupper, is surely not 
equivalent to pointing out fallacies m the solution of a problem, 
Will he admit Chat, if a "pointer could " tell us ” he scented 
a fox and immediately thereafter follow the scent of a hare, 
such would be an admirable analogy of how to practise sound 
logic hy the old ^ pnart method ? ” 

Staffonl, January 17 W S Duscaw 


Pre-Qlaciol Man in America 

Dr. ARbott, in hii iDtcrestin|^ letter on the traces of pic- 
glacial man m America, supposes that it may be oorrect that the 



\inmc.iu abiinguies migrati d from thr Old ^Vo^lJ. Ihi*. may 
he the case willi the Red Induing but wc know th it they dnivt. 
lUit an eailitr ]icopIc — ilic mnuud-huilclcrp However, both 
mound-builders .ind Red Indians were certainly posl-glacial in 
I heir occupatiuii of the northern pnrti of America, and the 
oldest traces of their existence may not date back to an earlier 
Ume than a late itngc of the Neolithic period in l''urfH)c 

Pal.'X'olitliic innn in America holds the same relative posilion 
to these later penplei as he dors in the Old World, .Tiid we have 
I so far obt lined no evjileiirc to show whether he occupied I'jirope 
I (I) America fust The position nf his remains in the nnriferons 
drift of ralifuinu is the tame ah in that of Siberia , m the loe-iX 
of Ihe MiSM'-sippi as m that of the D.inuhc and Ihe Rhine, in 
Ihe taves of lli iril along with extinct in imiiuili i as in Ihrue of 
lMiro])e , and in the lowland giavcK o{ Virginia as in those of 
I'raiicr and iMitdand 

Tin* quec;iiiiii of tliL po';t nr pic glnnl acre (,f pal lolwlni nian 
clciiei (I * 111 Am nra ab it does m I'ninpt on ihat uf the n" of 
ihedeinil. in which they an found, and ihi-i is at prt*'-cMl a 
iiiattii of iiiqiiny and iliscu'ision which might hr si t at nsi, ns 1 
have pijiiUttl out in llic QuiX/ /t‘f Jy fo/fi /r< 7 t cf Sdi/in fi>r J ily of 
last year, by i thoiough cximin iLion uf the bncK clays at lloxiic 
where i>al,i uhilnc im])]emenls wi re first found m Fnglanil 
Cuinwall lluusc, Faling, January 27 Thomas Uei r 

Holly Dernes 

Repokis of the “icarLily and alumdance nf holly bcirici have 
apfieaied in Nai L Kf* fiorn the ■jontU ci,t of !■ ntdand and west 
of Scotland re«fpeclivcly It may be nUeiesriii^ to note ilic con- 
diliOD cd the holly ctn^i at a punt ^nnnvlieic inidagy 

between ilipse In o pi, jf es IrNmlli iSlaffordsbirc and Derby- 
shire Ihc holly berries .ire by no miaiii scaicc Ihty arc not io 
plentiful as ihey were lisl yc.ir, but llurc is a fair average crop 
1 have Reid I nil sein such ciojis i-f them ai T buw in scveiil 
places in South Wales about a month ,igo It may be al.su 
worth adding lhat llie most Ici ming bush 1 aw was at a plarc in 
( ardiganslme, vdiich was as far as 1 could learn — and 1 made 
ililigciit mqiuncs— between four and five miles from the nearest 
hive of bcea T qucslioiinl clobcly hcveral children on the spot 
who were intelligent enough to give me a miimie descnpLi ui of 
most of the common bmls and iiiicct? ; not one of them had ever 
seen a lice D Eduakihis 

Denstone College, Sl.ilTorilshire 

The Meteor of January 7 

Am(»mi the " Notes " 111 Naiure, vol xv , p 244, there U 
a dtscrii lion of a large meteor, uf which I was foitunaie enough 
to 'secuiL a good obicrvabon , hut on eoinparnig the appaTcnt 
p.ilh, as obaeived by myself, with that recoi fled in the pnr.i^i a]il], 
I find the latter somewhat im]icrfect , the nppiient path, as seen 
from near Don don, seems to liavc been cm tailed both at begin- 
ning and ot end of flight, probably the obseivcr ni question 
could further amplify his remarks, 01 some other cnr'-e“5p undent 
send an observation The following is an abstract fiom my 
note-book — 

" rjirmingham, January 7, lo'ji r M Ci M T — Metcir pear- 
shape, ilecp yellow merging into ruby-red towaids the lail , com- 
menced as .a luminous point ne.ir ij 1 lydrje, gra''nally iiiireased 
in sue, motion very slow and uiis^eatlv, appei'cd lo forte its 
way with dilfitulty, and slight unduraMuii Near a Deonis it 
attained the apparent sue ot Venuf, the furwanl hemisphere 
now showing signs uf internal commotion by the projection of 
e-biiUiljon prommenccR, which were swrpt back Lowaids the tail, 
then long, ar 1 vaporous The latter portion of its flight 
was inleiccpled by houses, but on emergence it burst with n 
flash below ^ Leonis at A. K. 182 ', D N. 16“ Length of path, 
53^ , lime of flight, five Lo hix seconds , radiant point (m Flu- 
! vius Eridanus), No 96 Tupman, or No. 164 of the B A. 
Catalogue W. H Wood 

Balsnll Hciitli Road, Moseley Road, Birmingham 


Spectrum of New Star 

The BiKCtrum of the new star in C^gnus u changeable, and 
IS now very unlike Cornu's representation of it m a recent num- 
ber of NatuRL (vol xv , p, 158) Your readers may not be 
aware that it is eai^y to see several of the bright hne^ without a 
powerful instniment, though not to measure them accurately. 
Aa observed viih a Browning’s nn mature spectroscope " at- 
I Uclted to a 4|'lnch refractor, the brightest Ime u now about at 
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w»ve-leiigtb 503, and is probably tbat ducnbed by Coma ai 
■Ivth in ^cr iS btightne*!, at wav«-lei>Bth 500. At th« end of 
lift mouth the bngntest line was about 404, probably the F 
hydroMn line. Smce December 27 the new atar has always ap- 
peared to ms orange. Has not thii star received any name yet 7 
Sunderland, January a 6 T. W. Backhousr 


KUHNE!S RESEARCHES ON PHOTO-CHEMI- 
CAL PROCESSES IN THE RETINA 

January 5i Dr W. Kuhne, Profeiaor of Physiology 
in the Univeraity of Heidelberg, read before the Natur- 
histonich-MedLciniiches Verein, of Heidelberg, a paper entitled 
"Zur Photo -cheniie der NeUhant," lo full of interest to the phy- 
■icut and physiologiat, that I think an abstract of it will be 
acceptable to the readers of NATUas. 

A short time since, Boll (a pupil of Max Schulte and Du Bois- 
Reymond, who now occupies the chair of Physiology in Rome) 
communicated to the Berlin Academy the remarkable fact that the 
external layer of the retina, i.r, the layer of rods and cones, 
poiiesaas m all living ammals a purple colour During life, 
according to Boll, the peculiar colour of the retina u perpetually 
being destroyed by the light which penetrates the e] e , darkness, 
however, restores the colour, which vanishes for ever almost 
immediately after death ' 

The wonderfully suggestive nature of Boll's discovery led 
Kuhne to repeat his observations ; in doing so, whilst he has 
confirmed the fundamental statement of Boll, he has ascertained 
a number of new facts of great ictereit. 

Kuhiie’s observations were made on the retinm of frogs and 
rabbi's In the first place, implicitly relying upon the stalcmenU 
of Boll, he examined, as soon as possible after death, the retinae 
of animals whuh had been kept for some time in darkness. He 
soon found that the beautiful jinrple colour peTsiats after death 
d the retina be not exposed to light ; that the Llea,ching takes 
place BO slowly in ga^-lighr, that by its aid the retina can be pre- 
pared and the changes In its tint deliberately watched ; that 
when illuminated with monochromatic sodium hght the purple 
colour does not disappear in from twenty-four to twenty* eight 
hours, even though decomposition have set in 

These first observations of Kuhne on the viiion-purple (Sehpur^ 
pHr\ BB he terms it, whilst they showed that the disappearance of 
ibe colour is not, as Boll had asserted, a ncceasaTy concomitant of 
death, removed many of ihc difhcuUies which stood ux the way 
of a careful investigation. Carrying out hu preparations in a 
dark chamber illuminated by a sodium flame, Kuhne was able to 
discover the conditions necessary to the destruction of the vision- 
puiple BB well as some facta relating to its restoraUon or renewaL 

Ab long as the purple retina is kept in the dark or » illumi- 
nated only by yellow rays, it may be dried upon a glass plate 
without the lint changing ; the colour is nut destroyed by strong 
solution of ammonia, by saturated solution of common salt, or 
by maceration in glycenne for twenty- four houri. On the other 
hand, a temperature of 100" C. destroys the colour, and alcohol, 
glacial acetic acid, and strong solution of lodiam hydrate produce 
the Bame effect. 

Kiihnc's next observatlonB were directed to the ducoTeiy of 
the influence of light of different colour upon the vision -purple. 
It would appear that the more refrangible rayi of the spectrum 
have the gmceaC action, and that the red nya are as inactive ai 
the yellow 

Kuhne now found the incoirectneBs of BoU’a aaseitioik that 
the retina of the living eye exposed to ordmuy daylight does 
not exhibit the vision -purple, fur on preparing the cyea of ani- 
mals which had just bMo exposed to light, as rapidly as poasible 
in the chamber illuminated by sodium light, he ducovered that 
the retina was of a beaeliful purple, It was only when eyes 
were exposed for a considerable ume to the direct acUon of the 
sun's rays that a fading of the purple coloar waa perceived. 

A mofat BuggcEtive experiment now threw some light upon 
the drcumitances which retard the dcgolunsaiion, and which 
mtore the vision-purple The two recently extirpated eves of a 
itQg were taken , from one the retina was removed, whilst an 
equatorial lee^n was made through the other eye, so ss to 
cxpoii the retina and lUU leave it tn Jth** Both pTepamtions 
were cvpoied to diffuse daylight, until the UoUtea retina had 

1 This scocniat of Bull's resoarchei i* uheu ffron KUhiM^S pspv TK« 
lausS fiUDibcr of iho MenaiMStrickU of the Bariia Aeadouiy which hai yet 
roaobed Manehtsler, wbidi lududti tha Pimsdlngs for doptemhv sad 
Novoiabor, docs aol contim BoU'i oomnimcationi which b of late dsKo 
(Novembw is). 
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lost its purple colour. On now taking the other preparstlon 
into the yellow chamber and removlitf the retina, it was found 
that its colour yet remained ' it was rid^ but waa bleached 
when exposed In its naked condition to daylight. 

This expenment wu cotiflrined by othen. in which the effect 
of itrong sunlight wai subsiltuted for that of diffuse daylight. 

But the most cuiioiis results of Prof. Kuhne'i expenments have 
reference to the restoration of the vlhion-purple. If an equatorial 
secLion be made through a recently extirpated eye, and a flap of 
retina be lifted up from the underlylDg cnoroid and exposed tp 
light, the purple colour of the flap will be destroyed, whiht the 
colour of the rest of the retina persist^ If, however, the bleached 
portion of the flap be carcfuUy replaced, 10 that it is again in 
contact with the inner surface of the choroid, compie lesioraiion 
of the vision-puiple occurs. This restoration li a function of the 
htfiHg choroid, probably of the living retinal epithelium (i f of 
the hexagonal pigment cell*, which used formerly to be described 
as a pari of the Uiorold), and it appears to be independent of the 
black pigment which the retinal epithelium normally contains. As 
it IB absolutely dependent upon the life of the structures which 
overlie the layer of rods and cones. It is natural that it should be 
observed to occur for a longer time after somatic death m the 
frog than in the rabbit 

Kuhne's researches, though suggested by the interesting obser- 
vation of Boil, have not oidy corrected many errors which that 
observer had committed, but have led to the discovery of facts 
which add immensely to the imporlance of the newly-observed 
vision -purple 

They have shown that the living retina contains a sub- 
stance which under the influence of light undergoes chemiuil 
changes, which vary in intensity according to the intensity nnd 
character of the luminous rays, and they point to the existenof' 
Btrucluret m connection with the retina which os long as thejj 
alive are able to provide fresh stores of substance sensitive lo \ 

Since the above account of Kiihne's researchcb was written ,'1 
has published In the Cmtraiblait dtr mtdumisch^n WmtnHhafien 
(January, 1S77, No, 3) a short paper, dated January 15, m which 
he announces the startling confirmation to hu previous researches 
afforded by hii having been able io obtain actual tfnages on the 
retina lohtck correijtonded with objects which had been looked at 
during hft (1) 

The discovenei of Boll and Kuhne must, ax the latter remar ka, 
have led to the thought ihat after all there might be some truth in 
the sLoriei which we all have beard of images ol things seen in death 
being left imprinted upon the eye After his hrst researches 
Kuhne endeavoured over and over again to observe on the retina 
of rabbits bleached spots corresponding to the images of cxtemnl 
objects, but hu endeavours failed. As K uhne remarks, and oa 
all readen who have underitood hu expenments wdl allow, in 
order to obtain a permanent photograph, or, ai he terms it, opto- 
gramme^ the effect of the light would have to be so prolonged or 
■o intense as to destroy the balance between the destruction of the 
yision-purple and the power of the retinal epithelium to restore it. 

Kuhne took a coloured rabbit and fixed its head and one of 
Its eye-ballB at a distance of a metre-xnd-a-haif from an opening 
thirty centimetres square, in a wmdow-shutter. The head was 
covered for five minutes by a black cloth and then exposed for 
three minutes to a somewhat clouded midday-sky. The head 
was then instantly decapitated, the eye-ball which had been 
exposed was rapidly extirpated by the aid of yellow light, then 
opened, and Iniiantly plunged in 5 per cent lolution of alum. 
I^wo minutes after death the second ey without removal 

from the head, was subjeaed to exactly the same proceisei as 
the first, V12,, to a similar exposure to the same object, then 
extirpation, fkc. 

On the following momiog the milk-white and now toughened 
ictiDX of both eyes were carefully uolaled, separated from the 
optic nerve^ and turned ; they then exhtbdm on a htauitful rose- 
red ground a marly square sharp image with sharply'definid 
edges ; the image tn the first eye was somewhat roseate m hue and 
less sharply defined than that in the second, which was perfutly 
white. The sue of the imiifvr was somewhat greater than o$te 
square millimetre. 

Prof, Bunsen was amongst the witneiies of thu beautiful 
experiment. Arthua Gamgeb 

^ I have Tvpealcd all iba Dora Important obsarvalioni of Kahae wuh tha 
eyca of aeieru ATom iempoHirir, and with ihoM of two nbluD, of which 
OM was an aLfatno, mstA call ■ufualy conftim ^ hU iDtoneiing /Sets, In 
ordinary dayUxht, ihe puJn^e-rad colour of iha frof*! ndna, and lU aubaa- 
qucBC docolorfiattiM, may W moD aatiarutonly damoHtrated Tha Ufa of 
urn dark ckambor lUuDinatcd by sodium 11, bowsvar, usaful In cues when 
tha disaa etto o of Iha aya haa 10 bo eonduciad with cara.— A. Q. 
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ON THE PRECESSrONAL MOTION OF A 
LIQUID » 

^H£ formulas cxpresiiiiK this d^ion were laid before 
^ the meeting and bnefly explainedp bat the analytical 
treatment of them ^as reserired for a more mathematical 
paper to be communicated to the Section on Satur 
day The chief object of the present comm uni cat 100 
was to illustrate experimentally a conclusion from this 
theory which had been announced by the author in his 
opening address to the Section, to the effect, that, if the 
period of the precession of an oblate spheroidal rigid shell 
full of liquid 11 a much greater multiple of the rotational 
period of the liquid than any diameter of the spheroid is 
of the difference between the greatest and least diameters, 
the precessional effect of a given couple acting on the 
shell IS approximately the same as if the whole were a 
solid rotating with the same rotational velocity The 
experiment consisted in showing a liquid gyrostat, in 
which an oblate spheroid of thin sheet copper filled with 
water was substituted for the solid fly wheel of the ordl 
nary gyrostat In the instrument actually exhibited, the 
equatorial diameter of the liquid shell exceeded the polar 
axis by about one tenth of eiiher 

Supposing the rotational speed to be thirty turns per 
second, the effect of any motive which if acting on a 
rotating solid of the same mass and dimensions, would 

I iduce a precession having its period a considerable 
Itiple of I of a second must, according to the theory, 
mucc very approximately the same precession in the 
n shell filled with liquid as in the rotating solid 
cordingly the mam precessional phenomena of the 
liquid gyrostat were not noticeably different from those of 
ordinary solid gyrostats which were shown in action for 
the sake of comparison It is probable that careful ob 
servation without measurement might show very sensible 
differences between the performances of the liquid and 
the solid gyrostat m the way of nutational tremors pro 
duced by striking the case of the instrument with the 
hst 

No attempt at measurement either of speeds or forces 
was included in the communication, and the author 
merely showed the liquid gyrostat as a rough general 
illustration, which he hoped might be regarded as an in 
teresting illustration of that very interesting result of 
mathematical hydro kinetics the quasi ngidity produced 
in a fnctionless liquid by rotation 

P S — Since the communication of this paper to the 
Association and the delivery of my opening address 
which preceded it on the same day, I have received from 
Prof Henry No 240 of the Smithwman Contributions to 
Knowledge, of date October, 1871 entitled * Problems of 
Rotatory Motion presented by the Gyroscope, the Pre 
cession of the Equinoxes and the Pendulum, by Brevet 
Major Gen. J G Barnard, Col of Engineers, U S A., in 
which I find a dissent, from the portion of my previously 
published statements which 1 had taken the occasion of 
my address to correct, expressed m the following terms — 
Jf 1 do not concur with Sir William Thomson in the 
opinions quoted in note p 38, from Thomson and Tait, 
and expressed in his letter to Mr G Poulett Scrope 
(Nature, Feb i, 1B72) So far as regards fluidity or 
imperfect rigidity, wiihm an mnnitely rigid envelope, 1 do 
not thmk the rate of precession would 1^ affected 

Elsewhere in the same paper Gen Barnard speaks of 
*' the practical ngidity conferred by rotation ” Thus he 
has anticipated my correction of the statements contained 
in m^aper on the Kigtdiiy of the Earth, 10 far as regards 
the mlxt of in tenor fluidity on the precession^ motion of 
a perfectly rigid ellipsoidal shell filled with Aiud. 

1 regret to see that the other error of that papef* which 
I corrected in my opening af drees, hod not been corrected 

■ GpikBuaiguae to SacUoa A of Bntlik Thqrid^p S«P- 
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by Gen Barnard^ and that the plausible reasoning which 
had led me to it had also seemed to him convincing 
For myself, 1 can only say that 1 took the very earliest 
opportunity to correct the errors after I found them to be 
errors, and that 1 deeply regret any mischief they may 
have done in the meantime. 

Addendum — Solid and Liquid Gyrostats —The solid 
gyrostat has been regularly shown for many years in the 



Natural Philosophy Qass of the University of Glasgow 
as a mechanical illustration of the dynamics of rotating 
solids, and it has also been exhibited in London ai d Edin 
burgh at conversaziones of the Royal Societies and of the 
Society of Telegraph Engineers, but no account of it has 
yet been published The following brief description and 
drawing may therefore even now acceptable to readers 
of Naiure — 

Ihe solid gyrostat consists essentially of a massive Ay 
wheel possessing great moment of inertia, pivoted on the 
two ends of its axis in beanugs attached to an outer case 
which completely incloses it Fig i represents a sectioa 


A ry dm 



by a plane through the axis of the fly wheel, and Fig 2 
a section by a plane at right angles to the axis and cutting 
through the case Just above the fly wheel The contain 
ing case is fitted with a thin prmecting edge in the plane 
of the fly wheel, which is called the bearing edge. Hi 
booadary forms a regular curvilinear polygon of sixteen 
sides mith Its centre at the centre ot the fly wheeL Each 
side of the polygon it a small arc of a circle Of raduU 

r a 
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urtmlvr ibaa ib« diitence of the conwn hwin ibe centrr 
The ftioUM of the fly wheel would. If the bcermf-edge 
wevh oicuUr, ceuie the cue to roU elong on It like a 
hoepb nad it ii to preveot tbia cflfiBct that the cnived poly 
EOBel tarn deicribed above and lepreflenlcd in the ai»^ 


nimi iann deicribed above and 
ing^ii given to tbe beanng-edgr. 
To wpta, the ulid gyroitat a n 


To spin the ulid gyroitat a piece of scout cord about 
forty foet long and a place where a clear run of about 





Sixty feet can be obtained are convenient The gyrostat 
having been placed with the ax i of its fly wheel vertical 
the cord is passed in through an aperture m the case two- 
snd a half times round the bobbin diaped part of the 
shaft and out again at an aperture on the opposite 
side. Having taken care that the alack co^ is 
placed dear of all obstadea and that it is free from 
•nnkSp the operator holds the gyrostat steady so that 
lea cue IS prevented from turning while an usistant 
poUi the cord through by running at a gtadually in 
creasing pac^ away from the instrument while nold 
mg the end of the cord in hia hand. Sufliaent tension is 
applied to the entering cord to prevent it from slipping 
round on the shafl* In this way a very great angular 

t 


plane of the Ay wheel be applied to tbe casop no dctAecx 
tion of this plane from the vertical is produced but it 
rotates slowly round njrertical axis If a heavy blow with 
the fist be gMtk to iMfoide of the caM| it is met hy what 
Memi to the sensei the resMUitce of a very itUf elaittc 
body, and, for a few seconds after the blow the gyvoscac 
Is in a state ef violent *tremor, which however subndesjj 
rapidly As tbe rotational vdocky gradually dlmuilibes 
tbe rapidity of the tremors produced by a blow also 
dimmisbes It is very crnioui to notice the tottering con 
dition and slow seemingly palsied, tremulousness of the 
gyrostat, when the fly wheel has nearly ceased to spin. 

In the liquid gyrostat the fly wheel is replaced by an 
oblate spheroid made of ihin sheet copper and filled with 
water The elUpticity of this shell in the instrument ex 
hibited IB <1^ tbat is to- say the equatonil diameter 
exceeds the polar by that fraction of cither It is pivoted 
on the two ends of its polar axis in beannn fixed in a 
circular ring of brass surroanding tbe spheroid This 
carde of brass is ngidly Conner ted with the curved poly 
gonal beanng edge which hes in the equstorial plane of 
roe instrument thus forming a frame work for the support 
of the axis of the spfaero dal shell In Fig 3 a section is 
represented through the axis to show the elljpticity and 
4 gives a view of the gyrostat as seen from a point m 
the prolongation of the axis To prevent accident to the 
shell when the gyrostat foils down at the end of its spin, 
cage bars are fitted round it in such a way that no pl||fo 
can touch tbe sheU. 

The method of spinning the liquid gyrostat is 
to that described for the solid gyrostat differing onlyH 
the use of a very much longer cord and of a larjl 
wheel for the purpose of pulling it The cord is first 
wound on a bobbin free to rotate round a fixed pm The 
end of It IS then passed two and a half times round the 
little pulley shown in the annexed sectional drawing and 
thence to a point in the arcumference of the large wheel 
to which it 15 fixed An assistant then turns the wheel 
with gradually increasing velocity while the frame of the 
gyrostat is firmly held and the requisite tension applied 
to the entering cord to prevent it from slipping round the 
pulley WiLi I AM Thomson 



velocity II Gommunicated to the fly wheel, sufficient, in 
dc^ to keen it ipiniung for upwarai of twenty minutes 
If when uie j^roitat has neen spim It be aet on its 
betnog ed|p with the centre of gravity exactly over the 


beanog ed|p with the centre of gravity eaactly over tbe 
bouliig point, on a smooth horuontal blnnc such as a 
piece of ^alfe-gUis lying on a table, it will continue appa 
Mdy itatifltoiry and in stable cqualbrlimL If while it la 
m thir poaMon a couple round a htmxontal axis in tbe 


REMARKABLE PLANTS 
I —The Compass Plant 

Look at th « del cale plant ihai I ft* ta head /ram ihe maadew 
Sec how B leave! all pomi to lha north u rue ai tha iiU|ncc 
Ii I he compaAe-plaai that the Anger of God ha^ lUBpended 
H«ra OB It! Iras la italic to d rect the l avaller ■ Journal 
Over Lbe aearlike paihltfa Unudeii waa a of the i^ien 

Loh&vbllow'i ^Buajgv/iw 

TT has long been known that there grows on the 
^ prairie lands of the south westcin part of the United 
States of America, espeaally Texas and Oregon a 
plant which hai the peculiar property of turning its 
leaves towards the north and which hence lerves as a 
msgnet to the traveller when no other means is available 
of aiccrtaimng the points of the compass. It is probable 
however from Longfellow i description of it aa a 4^ 
cate plant" on a fragile stalk," that he never aa^lt 
growing The Compass plant is a member of the enor 
moua natural order Composits known to botaniiti aa 
SilpkiumlaciMatym It is described as a stout perennial 
plut from three to six feet m height, with ovate, deeply 

S innatlfid leaves and kige yellow heads of uniiejnial 
owers, the ray florets strap-ibapcd and female^ the dtfc 
florets tubular and male It is also known as the pilot- 
weed, polar plant, rosin weed, and turpentine weei^ the 
two lait names being derived from tbe abundant leiut 
exuded by the stem , and la occasionally to be seen in 
Enriiah gardens 


*»€ ^ polanty ** of the leavee of this singular plant has 
long been familiar to hunters and other duizeni of the 
prtliii^ whO| "trim foil tm tbe pninei in dark nl^U, 
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euily M (heir beaiingi by feeUiig' the direction of the 
lea^efl.” But the int occiilon on which it wu broa^ht 
under the notice of edenttfic men nppeari to have been 
In eoDunamcationi addreiied to tMNatunial Inititute 
at (Vubingion in Angiut, 1843* and January, 1843, by 
General Alvord. The accuracy of hii statement having 
been questioned^ the General preiented another communi- 
caction at the second meeting of the American Aesociatlon 
for the Advancement of Science, held at Cambridge^ Mass., 
in Auguit, 1849, In which he confirms hia own observa- 
tions by those of other oiheen , all agreeing in tho con- 
clusion that the radical leaves of the plant really present 
their edges north and south, while their faces ore turned 
east and west, the leaves on the developed stems of the 
flowering plant, bowser, Ulcing rather an intermediate 
position between their normal or symmetrical arrange- 
ment and their peculiar mendionai position. For the 
lolloa'iDg particulars respecting the phenomena exhibited 
by tho compass- plant we are indebted mainly to a 
pnper by Mr. W, F. Whitney, read before the Harvard 
Natural History Society and printed in the AifUrtcan 



The CompaHB-plent (JSU^tum 

Naturalist for March, 1871, and to some subsequent notes 
by Prof. Asa Gray and Mr.-Thos. Meehan, 

The cause of the ordinary position of the leaves of 
most plants, one surface being directed towards the sky 
and the other towards the earth, is generally believed to 
be a difference in the sensitiveness to light of the two 
sujAces, the epidermal tissue of the upper being gene- 
ral^ denser and leu pervious to light than that of the 
under surface. It is possible also that something may 
be due to the fact that the under surface Of the leaf is 
almost always more copiously furnished with stomatei or 
"breathing- pores/’ as they aie often inaccurately termed, 
minute ontoi, which serve to promote a dimiiion of 
gaiea between the external air and the intercellular cavi- 
uea within the duue, and especially an abundant exhala- 
tum of aqueous vapour. A microscopical examination of 
the leaves oiF the compau^plant shows that the structure 
of tho epidermal tissue of the two surfaoes is similar, 
and also that the numbu of itomates in each corre- 

F da, affording in thia respect a contrast to other allied 
Ice of the genu which do not exhibit 

phebOAenon of potanty, and In whose leaves the 




stomatu were found to be from two to three timet as 
numerous on the onder as on the upper surface. Ifr 
therefore, the object to be gamed is an equal sensi- 
tiveneu to light, it is obvious that the two surfaces will 
receive an eoual mean amount of light during the twenty- 
foor hours, ir they face the east and the west, rather than 
if they face the north and the south, or the earth and the 
sky. An attempt has also been made to e^lain the 
phenomenon of polarity by currents of electneity Induced 
by the peculiar chemical composition of the substances 
secreted by the stem and the leaves, but not with much 
success. 

In a recent communication to the Academy of Natural 
Sciences at Philadelphia, Mr. Meehan says that those 
who affirm that the leaves are directed to the north, 
and those who say that there is no such tendency, are 
both right. He watched a plant in his own garden, and 
observed the unmistakable northern tendency in the 
leaves when they first came up, and until they were large 
and heavy, when winds and rain bore them in different 
directions, and they evidently bad not the power of regain- 
ing the points lest. It would appear, therefore, to depend 
on the season when the observation is made whether the 
leaves are seen, to bear northwards or not. 

The same observer records also the following fads 
with regard to the flowers of the compass-plant. The 
expansion of the ray-florets in August was observed to 
begin at daybreak, 4 A.M. , forty minutes afterwards the 
florets of the disc Ixgan to open, and the whole of the 
corollas were expanded in about three-quarters of an 
hour, after which there was no further growth in the 
corollas. The stamens and pistils were gradually pro- 
truded beyond the corolla, and the lengthening of the 
stamens ceased at 6 A M. After 6 20 no further growth 
was noticed in the flowers. Later on they were visited 
by insects, causing the detachment of the florets of the 
disc, and the scattering of the pollen on to the ray-florets, 
which were thus fertilised. There appear, m fact, to be 
three phases of growth, with a slight rest between each, 
the pistil taking the most tune, then the stamens, and the 
corolla the least ; but the whole growth of the day is 
included within two hours 

The geographical range of the plant is stated to be 
from Texas on the south to Iowa on the north, and from 
Southern Michigan on the east to 300 or 400 miles west 
of Missoun and Arkansas. Its chief habitat is nch 
praine land. Our illustration is taken partly from the 
plate m J acqum’s "Eclogx,” the only good drawing of 
ithe plant published, aiiist^ by coinpanson with dried 
specimens in the Kew Herbarium. A. W. B. 


EXPERIMENTS WITH THE RADIOMETERS 

ir. 

H aving ascertained that the action of the radio- 
meter was due to the internal movement of the 
molecules of residual gas, it became important to 
obtain as much iflf^onnation as possible respectmg the 
physical properties of thu residue. 

In th# apparatus coaiOracted fotf this purpose a vertical 
plate is suspended by a glass fibre, which it twists in 
opposite direcuons alternately, instead of continuously 
rotating in one direction, as in the ordinary radiometer. 
Attached to this apparatus there U a sprengel pump ; 
A an axTUgemeut for producing a chemical vacuum ; 
a lantp with scale, oil which to observe the luminous index 
reflected from a mirror ; rf, a standard candle at a fixed 
diitance ; and a small vacuum tube, with the internal 
ends of the platinum wires close together. 1 can there- 
lore feake observations of— 

1.. The loganthnuc decrement of the arc of osciUatlmi 
wtaea under no influence of radktion, 

^ CdUtUBsd Awi p »7 
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2 The tacceuiva iwingi aod AubI deflection when a 
candle ■hinei on one end of Che blackened bar 

3 The appearance of the induction apark betweea the 
platinum wires 

1 measures the viscoiitjr of the gas , 2 enables me to cal 
oulate the force of radiation of the candle , and 3 enablea 
me to forni an idea of the progreaa of the vacuum according 
as the interior of the tube becomes uniformly lummoua, 
striated luminous at the poles only, or black and non 
conducting The movement is started by rotating the 
whole apparatus through a small angle, and the observa 
tion consists in noting thr successive amplitudes of 
vibration when the instrument is left to itself, a mirror 
and spot of light being employed for this purpose The 
amplitudes form a dwreasing senes, with a regular 
loganthinic decrement Up to the point at which the 
vacuum IS apparently equal to a TomcelliaD vacuum, the 
loganthmic aecrement is nearly constant but as the 
ej£auBlion proceeds beyond this point, it becomes smaller, 
and the fonce of repulsion approaches a maximum , when 
the logarithmic decrement is about one fourth of what it 
was at the commencement, the force of repulsion begins 
to dimmish, and at much higher exhaustions it nearly 
ceases 

1 have experimented with different gases in the appa 
ratui, and by means of a McLeod gauge attached to a 
mercury pump, I have been able to measure the atmo^ 
spheric pressure at any desired state of exhaustion From 
the results of the measurements of the force of repulsion 
and of the viscosity of the residual gas, I have plotted the 
observations in curves which show how the viscosity of 
the residual gas is related to the force of repulsion 
exerted by radiation. 

I have supposed my scale to be i ooo metres long, and 
to represent one atmosphere Each millimetre, therefore, 
stands for the millionth of an atmosphere 

When the residual gas is air the viscosity, measured 
by the logarithmic decrement of the arc of oscdlation la 
practically constant up to an exhaustion of 250 millionths 
of an atmosphere or o 19 millim of mercury, having only 
d minished from 0126 at the normal pressure of the 
atmosphere, to o 112 It now begins to fall off and at 
o 1 of a millionth of an atmosphere the logarithmic decre 
ment hu fallen to about 001 Simultaneously with this 
decrease in the viscosity, the force of repulsion exerted 
on a black surface by a standard light varies It in- 
creases very slowly till the exhaustion has risen to about 
70 millionths of an atmosphere at about 40 millionths 
the force is at its maximum and it then sinks very 
rapidly till at o 1 millionth of an atmosphere it is less 
than one tenth of its maximum 

When the residual gas is oxygen the logarithmic decre 
ment is o 126 at the atmospheric pressure, and at 2 mil 
lionths of an atmosphere it is o 02 The force of repulsion 
in oxygen increases very steadily up to an exhaustion of 
about 40 millionths of an atmosphere , it is at its maxi 
mum at about 30 millionths, and thence declines very 
rapidly 

It 18 not necessary to get so high an exhaustion with 
hydrogen as with other gases to obtain considerable 
repulsion The viscosity at the normal pressure is measured 
by a loganthmic decrement of o 063 at 50 millionths it 
IS o 04^ when it rapidly sinks. The force of repulsion is 
verv great in a hydrogen vacuum being, in companson 
with the maximum in an air vacuum as 70 to 41 

Carbonic acid has a viscosity of about 001 at the 
noimol pressure, being between air and hydrogen, but 
nearer the former The force of repulsion does not rise 
vely high and soon falls off 

A long ieries of observations have been taken, at dif- 
ferent degrees of exhaustion, on the conductivity of the 
residua] gas to the spark from an induction coiL Work 
ing with air I And that at a pressure of about 40 miUiontht 
of an atmosphere, when the repulsive force is near as 


maximum, a spark, whose striking distance at the normal 
pressure is half an inch, will lUuminate a tube having 
terminali 3 miUimeires apart When 1 push Che cx 
hauition further thssstr^^^ spark ceases to pass, but a 
1 inch spark wiU still illummate ibe Cube Aa 1 
nearer to a vacuum more power is required to drive the 
spark through the tube, but, at the highest exhauiuona, 1 
can still get traces of conductivity when an induction 
coil, actuated with five Grove's cells, and capable of 
giving a 6 inch spark, is used. 

When BO powerful a apark 11 employed it sometimes 
happens that the glass is perforated, thus causing a very 
■light leakage of air into the apparatus The loganthmic 
decrement now slowly nses, the repulsive force of the 
candle increases to its maximum and then slowly dimi 
nisfaes to zero, the logarithmic decrement continuing to 
nsc till It shows that the luteraal and external pressure 
are identical. 

In preparing expenmental radiometers 1 prefer to 
exhaust direct to one or two millionths of an atmosphere 
By keeping the apparatus during the exhaustion in a hot 
air bath heated to about 300° C for some hours, the 
occluded gases are dnven oH from the interior surface of 
the glass and the fly of the radiometer The whole is 
then allowed to cool, and attenuated air from the air trap 
IB put in in small quantities at a time, uniil the McLeod 
gauge shows that the best exhaustion for sensitiven ess is 
reached , if necessary, this point is also asceitaijg|M||||h 
testing with a candle In this manner, employing^^^H 
gen instead of air for the gaseous residue, and^^^H 
roasted mica vanes at an angle with the axis, 1 
very considerably increased sensitiveness in radiomq^^^ 
1 am still unable, however, to get them to move m m^Mi 
light, while my sensitive torsion balance does easily 

1 have tried many experiments with the view of putting 
the theory I have referred to m former paper 
(Naiurb, vol XV p. 224) to a decisive test The re- 
pulsive force being due to a molecular disturbance 
causing a reaction between the fly and the glass case 
of a radiometer, it follows that other things being 
equa]^ the Ay should revolve faster in a small bulb 
than in a large one 1 therefore constructed a double 
radiometer which shows this fact in a very satisfaclory 
manner It consists of two bulbs, one large and the other 
small, blown together so as to have a wide passage be 
tween them In the centre of each bulb is a cup, held in 
Its place by a glass rod, and m the bulbs is a small four 
armed fly with roasted mica discs blacked on one side 
The fly can be balanced on either cup In the smaller 
bulb there is about a quarter of an inch between the 
vanes and the glass, whilst in the larger cup there is a 
space of half an inch The mean of several expenments 
snows that in the small bulb the fly rotates about 50 per 
cent faster than in the large bulb when exposed to the 
same source of lighL 

One of the arms of another radiometer was furnished 
with roasted mica discs blacked on alternate sides The 
other arm was furnuhed with clear mica discs The two 
arms were pivoted independently of each other, and one 
of them was furnished with a minute fragment of irn%|in 
that by means of a magnet 1 could bring the aims in con 
tact, the black surface of the mica then having a dear 
plate of mica in front of it On bnnging a lighted candle 
near the instrument and allowing it to shine through the 
clear plate, on the blackened mica, the clear plate is at 
once dnven away, till the arm sets at nght angles to the 
other 

Two currents of force, acting in opposite directions, 
can exist in the same bulb 1 have prepared a double 
radiometer in which two flys are pivoted one over the 
other, and having their blackened sides turned in opposite 
directions. On bringmg a lighted candle near tne flys 
rotate in opposite directions. 

Ekpciino^it shows that the molecular disturbance 
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which constitutes the force can be reflected from a 
plane surface in such a manner as to change its direc- 
tion. A two-diic radiometer was made having flat opaque 
mica discs blacked on one side. In front of the black 
surface of the mica and about a millimetre off, is fixed a 
larger disc of thin clear mica. On bringing a candle near, 
the molecular pressure streaming from the black surface 
II caught by the clear plate and thrown back again, 
causing pressure behind instead of in front, and the re- 
sult is rapid rotation in the negative direction, the black 
side now moving towards the light. 

The above actions can be explained on the evapo- 
ration and condensation” theory, as well as by that of 
molecular movement, I therefore devised the following 
test to decide between these two theories. A radiometer 
has its four discs cut of very clear and thin plates of mica 
and these are mounted in a somewhat lar^ bulb At 
the side of the bulb in a vertical plane, a plate of mica, 
blacked on one side, is fastened in such a position that 
each clear vane in rotating shall pass it, leaving a space 
between of about a millimetre, If a candle is brought 
near, and by means of a shade the light is allowed to fall 
only on the clear vanes, no motion is produced ; but if the 
light shines on the black plate the fly instantly rotates as 
if a wind were issuing from this surface, and keeps on 
moving as long as the light is near This could not 
hwnen on the evaporation and condensation theory, as 
^[^■|Muires that the light should shine intermittently on 
surface in order to keep up continuous movc- 

experiments with the double radiometer of different 
^l^howed that the nearer the absorbing surface was to 
Wcglass the greater was the pressure produced. To lest 
this point in a more accurate manner a torsion balance 
was lilted up with a glass suspending fibre and a reflecting 
muror At one end of the beam is a disc of roasted mica 
blacked on one side. In front of this black surface, and 
parallel to it, is a plate of clear mica so arranged that Us 
distance from the black surface can be altered as desired 
at any degree of exhaustion without interfering with the 
vacuum. This apparatus has proved that when light falls 
on the black surface molecular pressure is set up, what- 
ever be the degree of exhaustion. A large senes of obser- 
vations have been taken with it with the result of not only 
supplying important data for future consideration, but of 
clearing up many anomalies which were noticed, and of 
correcting many errors into which 1 was led at earlier 
stages of the research. Among the latter may 'be men- 
tioned the speculations in which 1 indulged as to the 
pressure of sunhght on the earth. 

I now tried similar experiments to the above, using the 
best conductors of heat instead of the worst. A radio- 
meter, the fly of which is made of metallic plates perfectly 
flat and lampblacked on one side, is much less sensitive to 
light than one of mica or pith ; but, as I proved in a piper 
sent to the Royal Society m January last year, it is more 
sensitive to dark heat, which indeed causes the black face 
of a metal radiometer rapidly to rotate in a negative direc- 
tion, the black continuing to advance until the tempera- 
ture Mafs become uniform throughout ; but as soon as the 
source of heat is removed the fly commences to revolve 
with rapidity the positive way, the black retreating as it 
would ir light shone on it. 

Experiments with discs of aluminium, mounted diamond- 
wise and turned up and folded at dmerent angles, show 
that shape has even a stronger influence than colour. 
A convex bright surface is strongly repelled, whilst a con- 
cave black surface is not only not repelled by radiation, 
but is actually attracted. 

Carefully-shaped cups of gold, aluminium, and other 
metals, have been tried, as well as cones of the same 
materials. If a two-disc, cup-shaped radiometer, Aicing 
oppbsite ways and both liaei bright, Is exposed to a 
standard candle 3*5 Inches ofi; the fly routes continuously 


at the rate of one revolution in 3*37 seconds. A screen 
placed ui front of the concave side so as to let the light 
shine only on the convex surface, the latter is repelled, 
causing continuous rotation at the rate of one revolution 
m 7'5 seconds. When the convex side is screened off so 
as to let the light strike only on the concave side, con- 
tinuous rotation is produced at the rate of one revolution 
in 6‘95 seconds, the concave side being attracted. 

These expenments show that the repulsive action of 
radiation on the convex side if about equal to the attrac- 
tive action gradation on the concave side, and that the 
double speed with which the fly moves when no screen is 
interposed is the sum of the attractive and repulsive 
actions. 

With a two-disc, cup- shaped aluminium radiometer as 
above, lampblacked on the concave surfaces, the action 
of light 13 reversed, rotation taking place, the bright con- 
vex side being repelled and the black concave attracted. 
When the light shines only on the bright convex side no 
movement is produced, but when it shines only on the black 
concave side this is attracted, producing rotation, 

Light shining on a cup-shaped radiometer similar to 
the above, but having the convex side black and the con- 
cave bright, causes it to rotate rapidly, the convex black 
being repelled. No movement is produced on letting the 
light shine on the bright concave surface, but good rota- 
tion is produced when only the black convex surface is 
illuminated. 

With a cup-shaped radiometer like the above, but 
blacked on both sides, a candle causes rapid rotation, 
the convex side being repelled, On shading off the light 
from the concave side the rotation continues, but much 
more slowly , on shading off the convex side the concave 
IS strongly attracted, causing rotation. 

Radiometers have also been made with cups and cones 
of plain mica, roasted mica, pith, paper, &c , and they 
have been made either plain or blacked on one or both 
surfaces These have also been balanced against each 
other, and against metal plates, cups, and cones. The 
results are of considerable interest but too complicated to 
explain without numerous diagrams. The broad facts 
are contained in the above selections from my experi- 
ments. 

Some of the phenomena produced by the action of 
light on the cup-shaped vanes of a radiometer may be 
explained on the assumption that the molecular pressure 
acts chiefly in a direction normal to the surface of the 
vanes. A convex surface would therefore cause greater 
pressure to be exerted between itself and the imier surface 
of glass than could a concave surface. But it is not easy 
to see how such an hypothesis can explain the behaviaur 
of those instruments where the action of the bright convex 
surface more than overcomes the superior absorptive and 
radiating power of the concave black surface ; and the 
explanation appears to fail to account for the powerful 
attraction which a lighted candle is seen to exert on the 
concave surfaces m other uistnimeats. 

These experiments^ interpreted by the light of the dyna- 
mical theory given id my last communication, explain 
very clearly how it was that 1 obtained such strong 
actions m my earlier expenments when using white pith, 
and employing the finger as a source of heat ; and 
how it happen^ that I did not discover for some time 
that dark heat and the luminous rays were essentially 
different in their actions on black and white surfaces. 
Rays of high intensity pass through the glass bulb with- 
out warming it ; they tocn, falling on the white surface, 
are simply reflected off again ; but, falling on the black 
surface, they are absorb^, and raising its temperature, 
produce the molecular disturbance which causes motion. 
Rays of low intensuy, however, do not pass through the 
glass lo any great extent, but being absorbed, raise its 
tempeiature. This warmed spot of glass now becomes 
the repelling body through tho intervention of the mole- 
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culcs rebounding from it with a greater velocity than that 
at which they struck it, The molecular pressurci there- 
fore, In this case streams from the intier luriace of the 
warm spot of glass on which the heat rayi have fallen, 
hnd repels whatever happens to be in front of it, quite 
litespective of the colour of its surface. 

William Crookes 


THE SPONTANEOUS GENERATION 
QUESTION 

^WO contribudoDB have recently been made to this subject 
^ through the Royal Society by Dr W Roberta and Prof 
Tyndall. Dr Roberls’s communication is as follows^ 

In a recent communication to the Royal Sonety, Dr Ba<itian’ 
brought forward rome expen men ts to show that Chilean acid 
unne usually remains barren after being boiled a few minutec, 
the same urine becomes fertile when similarly treated, if pic 
viouily neutralised or rendered alkaline by liquor potasiie, 
especially if it be aAerwardi xnamtained at a temperature of 
115" F. or 122° r. In this respect unne only conforms to the 
general rule observed ^ rayielf and formulated in my previous 
communication to the Society ■—that ''slightly alkaline liquids 
were always more difficult to sterilise (by heat) than slightly 
acid liquids." 

This difference came out strongest in my own expenments in 
the case of hay-infusion — the acid infusion invariably remaining 
barren after a few minutes' boiling, and the neutralised infusion 
invariably becoming fertile after a similar boiling. Accordingly 
I utilised hay infusion to determine ihe cause of the difference m 
question. It could evidently only be due to one of two Ihiiigf; — 
either (l) (he change of reaction enabled germs pro-cxisting in 
the infuiion to survive the ebullition ; or (2) the addiuon of the 
alkali exercised a positive influence in exciting a no^'o genera- 
tion of organisms. To decide which of these two interpretations 
was the true one, an experiment was contrived in which the 
liquor potosBs could be added to the infusion, not before, but 
after ithad been boiled, and thereby rendered permanently sterile 
When added in this way, I found that liquor potossse had not 
any power to excite germination. The infusions invariably re- 
mained barren when the alkali was added to them after they had 
been slenlised I therefore concluded that the effect of the 
change of reaction consisted simply in enabling pre-existing 
germs to survive a brief ebullition. Dr, Basban, m repeating 
this expenment in the cose of unne, arnved at an opposite con- 
clusion ; he found that whether the alkali was added before or after 
ebullition he obtained the same result — the urine in both cases 
became fertile , and he concluded that the alkali had a positive 
power of promoting the origin of organisms In the urine 

This experiment, if properly performed, is obviously a crucial 
one, and it is rccognis^ as such by Dr Baatinn But two con- 
dibons are essentlu to the validity of the expenment In the 
hnt place it must be ascertained ^yond doubt that the boiled 
acid Buld has been really deprived of its germs — in other words, 
that the ebullition has been Bafficiently prolonged to rcndei it 
permanently barren ; and secondly, that in adding the liquor 
potaufic due care is taken that no new germs are introduced at 
the same time. In repealing my expenment, Dr Bastion ap- 
peai^ to have departed from my procedure in two points, and he 
MB thus possibly laid himself open to the two sources of fallacy 
just mentioned. In my own cxpenineDta, the acid Infusion, after 
it had been boiled, was set aside m a warm place for a fortnight 
In order to test Its sterility ; and the liquor potassa was not 
added to it until the lapse of time had saiisfieff me that it hod 
been rendered permanently barren. In Dr. Bastion’s experi- 
ments the liquor potos^ix was added ai soon as the vessels had 
coeled, so that he had no certainty that their contents would not 
have germinated without the addition of the alkali ■ In the 
second place, instead of heating the tubea containing the liquor 
potome (as I had done) to 150° F., and thus ensurmg the de- 
itrqctioii of all germs contained in the air imprison^ therein 


■ Nets on tha Influence of Liquor Potawa and an Elevated Tempenture 
on iho Ofifin and Onnvth of Micraphytei,” by W Roberii, M I> Com- 
■uaKUad'ky Prof Tyndall, P R S.|becenibar ai, iBtG. 

* "ReidmllH IlluBtriitive of the rhysIco-Lhemical llioory ol Fermenta. 
dOet^ftCi nod before the Royal Society, June 15, 1876 

3 RlvdiOi oa Biq|«Miia. Phil. Tram vnJ bnv, p. 457, 

■ It 11 not loncunt to rely in iuch a case on a canb-al flaek ta ntort. 
Each flask or reroK should hava la own individual itenb^iy tested, because 
It li practically lapoosibla to apply the beat exactly u the same degree In 
way two oBsop, 


With the alkali, he consented himself with subjecting them for 
an inconiiderable period to the heat of boiling water. 

Seeing these two poisibic sources of fallscy, I detennined to 
repeat Dr. Bastian's expenments with urine, but taking care to 
avoid these defects I proceeded as follows — 

A flask with a longtsh neck was charged with an ounce of 
normal scid unne. The due quantity of liquor potassae requisite 
to exactly neutralise this (as ascertained by previous trials) was 
inclosed in a sealed glass tube drawn to a capillary portion at 
one end. The tube was then heated in oil up to 280° F., nod 
maintained at that tempeiature for flfteen minutei The tube 
wa<i then introduced into the body of the flisk. The neck of the 
flask was next drawn to a narrow orifice , then the urine was 
boiled for five minutes, and the orifice staled iii cbulUiion. Ten 
Mich flasks were charged and treated m Ihe same manner They 
weie then set aside in a warm place (from 70“ F. to 80“ F.) for a 
forliught At the end of ihli time ihe contents of the flasks were 
found perfectly transparent, the urine therefore assumed to 
be permanently sterilised The liquor polassx was then libe- 
rated by shaking the tul>ei agaiuattlic bides of ihc flasks and thus 
breaking their capillary points. The previously acid and barren 
urine was thus neutralised. The flasks were then placed m an 
incubator and maintained at a constant temperature of 115° F 
At tJic end of two dajs it was found that the unne In each flask 
had deposited a sediment of earthy phosphates, but the super- 
natant liquor was perfectly Iransparent The flasks were again 
placed in the incubitor and mainlaincd at a constant teinpe aturc 
of 122" F for three days At the end of this peiiod they were 
withdrawn and opened for examination Not one of them 
showed the slightest evidence of living organisms ; the |W||f 
natant liquor was perfeetly transpaicnt, anrl no Microfl^lB 
could be detected under the microscope The precipitatc^^^^^ 
phatc in some of the flasks presented a granular appe^^^H 
which might, by the unwary, be mistaken for MicrococC^^^^ 
any such illusion was at once dissipated by adclitig a d^^^f 
hydrochloric aciil, which instantly di^^olvcd the pliosphatc 
restored the perfect transparency of the urine This acid has no 
eflcct on the tuiliidity caused by ]Micruph>Us 
These expenmenls iherefoie negative the cunclunun lhaLlic|uor 
potassae, or a temperature of US'' F to 122° F , or botli con- 
ditions combined, have the power of exciting the generation of 
oigamsms in sterilised urine. 

The effect of elevated temperature was also tested in another 
way I had by me twenty-nine preparations of fcrmenlible 
liquids which had remained over from my previous expenments 
in 1873-74. These consisted of 

15 alkalised liay-mfusoDS, 

5 pieces of boiled egg-albumen in water, 

• 1 piece of turnip in water, 

2 diluted Bscitic fluid, 

Z blood with water, 

I albuminous urine, 

4 pieces of meat or fish in water. 

TluFe had all been Eterili'^ed by the heat of boiling water iw a 
or three years ago, and were contained in laige bulbs with lung 
ncck<;, Ten of the hay-mfusionx were hermetically sc nied ; the 
rest were nil open to the air, under the protection of a plug of 
cotton- wool. All possessed perfectly transparent supernatant 
liquors, and showed no signs of containing organisnis, nor of 
having undergone any fcriuentive or putrefactive changes 

These twenty- nine preparations were introduced into (he inai- 
bator, and maintained at a constant temperature of 115'^ V. for 
two days, and then at a temperature of 122^* F. for three days. 
At the end of this period not one of them showed any aigns of 
ferdhty. The supernatant liouid m each bulb was quite trans- 
parent, and some of them, wnich were opened for microscopic 
examination, showed no traces of living organismj 
1 can, however, fully confirm the siatement of Dr, Bagtian, 
that Bacteria, or certain kinds of them, grow and multiply freely 
in (ansterdlsri) unne, both acid and neutralised, when exposed 
to a temperature of 115'’ F. to 122° F. 

The followin|r is Prof, Tyndall’s paper 1 * — 

The communication On the Influence of Liquor Potosise and 
an Elevated Temperature on the Origm and Growth of Micro- 
phytes," which, at Dr. Roberts’s request, I have had the pleasure 
of presenting to the Royal Society, cauiei me to say earlier than 
1 inould otherwiM have done, that the subject which has occu- 

' *'Note on the Deportniut of Alkqliaed Unne,” by Prof. Tyndall, 

F R 8, CemmuJiioatad December ai, 1876. 
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pled Dr« RoberU’a attention has bUo occupied mine, and that 
iny results are identical with liis. 

In some of the experiments the procedure described by Dr 
Roberts was accurate^ pursued save m one particular, which has 
reference to temperature Small tubes with their ends finely 
diawn out were charged with a definite amount of caustic pot- 
ash, and subjected for a quarter of an hour to a temperature of 
220° Fahr. They were then intro^luced into flasks containing 
measured quantities of urine The urine being boiled for five 
minuLesi tlu flaskt were hermetically sealed during ebullition. 
They were subsequently permitted to remain in a warm place 
sunicientlylong to prove that the unne had been perfectly sterilised 
by tbe boiling. The flasks were then rudely shaken so as to 
break the capillary ends of the potash Lubes and fiermiL the 
liquor potassDc to mingle with the acid liquid. The urine llius 
neutralised was subsequently exposed to a constant temperature 
of 122" Fahr , which is pronounced by Dr Uastian to be spe- 
daily potent os regards the generation of organisms 

1 have not found this to be the case, for ten flasks prepared 
a<i above described towards the end uf Ia<;t Septt^mber, remained 
perfectly sterile for more than two months I have no doubt 
that they would have remained so indefinitely. 

Three rctortsi, moreover, similar to those employed by Dr. 
Laatian, and provided with puL.ish tubes, had fresh urine boiled 
111 them on September 29, the rctoils being 'scaled dunng ebul- 
lition Several days aubsequentlit the potash lubes were broken 
and the unne neutralisui Sulijected lor more than two monlUs 
to a temperature of 122° Fahr. they failed to show any signs 

of 

rcLuIl^ arc quite m accordance with those obtained by 
I^HP^crU Ills potash tubes, however, were exposed to a 
^^Rratnrc of 28a' Fahr, while mine were bulijected Lo a tem- 
^Hbre of 220^ only 

IPRh regaul tg the raiding of the poL^ish lo a trniperalure 
R^er than that of boiling water, M Pastcui is in advance both 
of Dr JiObeit>s and myself. In a communicalion to the French 
Academy, un July 16 Ust. M i’asteur showed that when due 
irre is uktn to add nothing but potash (heated to redness if 
solid, or to iio'^ C. if hquLil) to sterili/ed urine, no life is ever 
developed as a conse(|ULiice of the alkalisation.^ 

M Pasteur has qiiuc recently favuuicd me with sketches of 
tht simple, bui effectual apparatus, by means of which he has 
tested the conclusions of Dr. Bostian, Since his return from his 
vacation at Arbois, he has carefully gone over this ground with 
results, he reports to me, nut favourable to Dr llastian’a views 

1 may add that I have by no means confined myself to the 
thirteen samples of unne here referred to. The expcriraenls 
have fllreatly extended to J05 instances, not one of which shows 
the least couutenancc lo the doctrine of spontaneous generation. 

It gives me pleasure to refer to Ihe skill and ndelity with 
wlfich here, as in other cases, Mr. Cottrell has earned out my 
direction!}. 
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Titi' Njtw Star in CvcNOb- In No. 2,115 of the AUrono 
muihv Narhtuhhft^ Prof, bchmidt publisheB Ihe results of his 
observations on the mlensity of light exhibited by this star be- 
tween November 24, the date of its discovery, and December 15, 
when It was lost perceptible to the naked eye. Having laid 
down his estimates of magnitude graphically on a large scale, 
he reads off therefroin the magnitude for every siitCh hour, the 
dilTerencefl showmg a marked uniformity except about November 
28, when the diminution of brightness was much more rapid. 
The magnttudea at midnight arc as follow ' — 
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In the forty-eight hours following November 27*^ 18I1, there was 
a dimuiution to the extent of nearly i^m. It ii remailicd that 


' That aUcallH liquids art more dilftcult to lunlue than uid onei was 
announced by Pasteur more than Ibuitacn years See AnsnUx d 4 

CAimie. iStis. voL Ikiv. D, 6s 
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on the night of discovery iU biightnesi was such as to render its 
near neighbour, 75 Cygni, invisible, while on December 14 and 
75 Cygni (6 4m ) m its turn nearly obliterated the new one ; 
at 10 ]’ M on the latter date it was only by great exertion of the 
eye that a trace of the star could be discerned. Prof Schmidt 
did not remark any decided change of colour it was at no time 
decidedly of an orange tint, but less ruddy than 7, c, and C 
Cygni, yet of a full yellow, 5‘6 to 5 ^ scale. 

The curve resulting from the Athens obaervatlonB accompanies 
Prof. Schmidt's deacnpLinn, and for comparison with it similar 
curves are added to show the law oC diminution to the limit of 
unassisted vision, in the cases of Ihe so-called new stars of 1S48 
(Hind, April 27) and lb66 (Birmingham, May 12). The descent 
was slowest in the former case and quickest m the latter, but the 
curve for the star of 1848 appears to be drawn from a smalt 
number of observations Prof Schmidt assigns for the interval 
between ilmcov^ry and disappearance to the unaided vision, 
twenty-five days in 1848, nine days in 1866, and twenty-one days 
in 1876; the writer is able to state that the star of 1 8 48 was 
juflt perceptible without the telescope as lale as May 27, four 
days after Ihe termination of Prof Schmidt's observation a and 
thirty dayh after its discuveiy, and there was a decided check in 
the star'b descent between May i and 6 , on May i it was a 
little lei>s than 20 Opiiiuchi, and on May 6, certainly a lillle 
brighter tlian that star. On April 29 iL was so neaily equal to 
y Serpcntia that close attention was necessary to decide which 
was the brighter ; v was found to be in a very trifling degree 
superior. 

Varimjle Components op Double Stars — A suspicion oi 
variability in the small companion of 8 Cygni has been enter- 
tained by several observers. Prof. Sccchi, among othem, having 
remarked that the star has appeared single at times when tbe 
atmospheric circumstances would not adurJ an explanation 
But Ihe case of 72 Ophiuchi, No 342 of Lhc *' Pulkova Cata- 
logue ” of 1850, lb a much more subpicious one The discoverer, 
M Otto Struve, says, I have very often looked at this star, 
and have many times noted it single Yet on three occibioni 1 
have seen it double, always m about the same direction, and at 
a disUnre of l" 5 1 do not know how to explain these discord- 

ances, except on the supposition that the satellite is very variable." 
Seech' found the star single at the epochs 1856 53 and [S57 71 ; 
at 1857 57 a doubtful companion was noted 111 the direcCiOD 
345° 9i Lhc epoch 1859 61 he records it ^'certainly double, 

and well separated," the measures giving the position 3° 75, and 
distance o" 6 o 3 This star dooi not occur in the more recent 
revibion of the Pulkova list, by the Baron Dembowskl 

To such cuea may be added those of a Herculis and Cygni, 
where the companions do not vary to such On extent as Lo cause 
the objects at times to appear single. 

The Binary Star 7 Centauri — While awaiting farther 
measures of this line double siar, it may be remarked that 
admitting the measures of Sir John Herschel in 1B35 3 ^f ^ 
require an alteration of 780°, in order to render them comporablft 
with those of Capt Jacob and Mr Powell, the latest published 
angle measured by the latter observer m 1S60, indicates a motion 
m a retrograde direction of upwards of 160” between 1835 85 and 
1S60 68, the distance having mereased aboat o" 4. The star will 
be in all probability one of comparatively short period, and, as 
such, deserves attention at the hands of southern observers. The 
alteration of 180” in Sir John HerscheVs measues ii qnite justi- 
fied by the near equality of the ston. 

The Minor Planets.— M. Penotln, of the ObKrvatory at 
Toulouse, met with a small planet on January lo, in a region 
of the sky where it is probable that Nos. 77 and 149, 
Frigga and Medusa, are at present situated, and the same 
planet was detected some ten days Ja^er by Prof. Pcteii iX 
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Clinton, U.S. On January 13, M Borrelly, at Marseillrs, 
alio found a amall planet dmiinct from that of Perrotin 
and Peleri. It rcmaikcd m M Levemer’fl PulUtin, that the 
lint of these planets is unlikely to be Frig^ since llic ranj'h 
ephemerii in the Berhwr Jakrlnuh gives a contrary motion in 
declination The object found by M. Borrelly, however, presents 
indications of identUy, though a considerable correctiun of the 
elements of Fnggs, brought uo to 1874, December, by Dr Fow* 
alky, would be required. If we employ these elements it will be 
found that with SM = — 3" i?' 67, the computed and observed 
longitudes of Borrelij’s planet on January 13 will agree, but 
there is an outstanding dilTerence of ‘h i** 39' between the lati- 
tudes. The companaons with the observatton on this date and 
one on January 13, are as follow . — 

Luug Lit 

r- o c-o 

January 13 o'o -j- i" 39' i 

„ IS - 4'4 +i"36'9 

NOTES 

Thx eminent physicist, Prof J C, Fuggendorif, for many 
years professor in the Berlin University and editor of Posigm- 
AntanUu^ has died in Berlin, in his Sist year We 
hope to be able to give a memoir of Frof, FoggcndoilT next 
wceky 

Thf eminent Belgian botani&t. Prof. Belly nek, died at Namur 
in December 

The first four names m the Cambridge Mathematical Tripos 
li^t, are Messrs, Donald McAlister, St. John’s, Frederick M de 
M Gibbons, of Gonville and Cams College, K C Kowe and 
Mr. James Parker Smith, both of Trinity College The Senior 
Wrangler, who was bom at Perth in May, 1854, has had a most 
distinguished career as a student, 

The Society of Germau Naturalists and Pliyiicians holds 
" Us annual session at Munich, February 18, and celebrates at the 
lame time its fiftieth anaiversaiy. 

The Council of the Royal Dublin Society have elected 
Wlllism Archer, F.R S , Secretary for Foreign Correapondcnce 
to the Royal Irish Academy, as head of then Library Depart- 
ment, and the members of the Society, ai well os the literary 
and scientific public in Dublin are to be congratulated on the 
occasion. 

TitE Russian Archaeological Society holds its Annual Con- 
gress at Kasan, July 31, 

According to a Report of the French Minister of Public 
Insl ruction, the salaries of the Inspectors- General of Public 
Instruction, the Professori of the College de France, and the 
Professors of the Museum of Natural History, have been raised 
to 10,000 francea, and of the Profeuors of the School of Living 
Oriental Isinguages, to 7, 500 franca. 

Vs 1855 Napoleon HI, proposed a prize of 50,000 francs fur 
the moat' impon ant improvement made in the use of voltaic elec- 
tricity during the previous ten years. The prize was last awarded 
to M. Ruhipkorffj who, it is known, is a German physician es- 
tablished In Pans. M. Waddington has recently appointed a 
Jurjr to award the prize for the third time. Any improve- 
Aient m any industry using voltaic electricity come': within the 
competition, conEcquently the sphere ii a very wide one. Regn- 
latlonB vttl shortly be issued. 

Prof. iNoRPENSKjbLD proposes to take command of an ex- 
pedition next year which will examine the Siberian coast from 
the mouib of the Jcnissei to Behring Straits The return journey 
will be by way of Chino, India, and the Suez Canal 
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Tiie remarkable entomological collections of the late Dr. 
Dreyer are to be purchased for the Royal Museum for Natural 
History of Brussels, for the very low price of 240/. They con- 
tain above 2E,aoo specimens of insects, claBiified by the late 
eminent entomologisL 

We observe that the following honorary members have been 
elected by the New York Academy of Sciences :^In this 
country, Mr. G Benlham and Prof Boyd Dawkins ; on the 
Continent, Profs, Brandt, De Candolle, Milne- Ed wards, TIofT- 
monn, M, dc VerneuLI, and Herr von Sicbold, 

Wr have lately alluded to the very lar^e ethnographical addi- 
tions made to the Berlin Museum by Dr Lenz, T 3 r Bastian, 
and Dr. Jagor A bHU more valuable collection has lately been 
presented by Dr. Nachligal, and ii now m process of arrange- 
ment It embraces a vast variety of objects gathered amidst 
widely-diversified tnbes by this well-known traveller during his 
last extensive tour through Africa, and affords a rare opportunity 
for comparative ethnographical study. 

A TRi'DiT of 13,668/ has been requested from llio Belgian 
Chambci ofRcpreientativcS by tlie Minister of the Intt.rnr, for the 
aitronomical and meteorological observatory of Binsiebi Be- 
sides the construction of new astronomical and niagticlical instru- 
ments, this sum will be used fur the enlargement of □bs.crvaUoiLS 
upon the periodical phenomena of vegetation. Special uwgc- 
ments will be made for carrying on the observatian|i|^^pie 
garden of the observatory, on plants especially selected 
purpose from the double point of view of the botanical geo^||||jH 
of the present Lime, and of the study of former climates 
earth. 

The Belgian Chamber of Kepresentativci passed, on Janu- 
ary 26, a resolution of great importance to geologists, allowing 
the necessary sums for the publication, first, of the beautiful 
coloured maps of (he soils and sub soils of Belgium, prepared 
about thirty years ago by Andre Dumont, on the scale of 
1 : 160,000, and which are long ago out of print • and second, of 
the Mbs of Dumont, with his numerous geological sketches 
and drawings, and of the numerous notes he took during his 
travels in Belgium The MSS., which were purchased by 
Government, are already arranged for publication, and their 
appearance, nii well as that of the maps, 19 e\pectcd about the 
end of this year, 

The Belgian Geological Society is engaged in the elabo- 
ration of a scheme for the preparation and publiLation of a 
detailed geological nap of Belgium, on a large scale, 'ihc idea 
of such a publication being already approved by the government, 
the point under discussion now is the bc&t means of engraving 
the work, and the Society proposes to etilrubt the task to two 
special committees, geological and cartographical j both cum- 
mittecs will be placed under a common directorship 

Ar the session of the Berlin Anthropological Society on 
January 20 Prof Virchow gave an extended account of a large 
collection of diluvial remains found in the neighbourhood of 
Weimar 1 hey consisted of the buncs of such ammaU ti 9 the 
elephant, rhinoceros, arctic bear, derr, wild swine, &c Apart 
from iheir pal send tologi cal value, they are extremely important 
from an anthropological pomt of view, as among the boncii are 
several fiints, remains of fires, and peculiarly divided fragments 
of bone, all indicating the presence of man in company with the 
animals mentioned Dr. C. Jung dcecnbod the BUpersliUous 
observances and use of charms and amulets among the aborigines 
of Australia. The bones of animals which have been eaten, or 
the bones of dead relatives are regarded with peculiar reverence 
by almost all of the tribes Th'*re was nUo a dtpcussion on the 
supposed PhccnicUn inioription lately found on a block of stone 
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m North RiusU, Dr Wettatelii dedaring It impoiilble to connect 
it with known Fha;nician chanden. 

In the Jtnuaiy aenlon of the Sweduh Anthropological Society 
H. Torell gave the resnlta of an Intcreiting comparative study of 
the Esquimaux and Japanese. The anatomical and ethnogra- 
phical resemblances are eo striking that they give additional 
strength to the theory of the settlement of America from Asia 
by the way of Behnng’i Stnuts 

H. V. Schlagintweit-Saklnlunsky publishes, in connec- 
tion with his report on the botany of the Himalayas, presented 
before the Berlin Academy of Sciences, an interesting comparison 
between the snow limits of the great Asiatic mountain chain and 
those of the 51 mss Alps. The Himalaya range shows a snow 
limit at the height of iG.fioo feet on the northern side, and 
16,200 feet on the southern (;ide That of the Kuenlun range 
varies from 15,10a feet on the northern side, to 15,800 on the 
southern. The snow limit of the Alps shows an average height 
of 9|000 feet, 8,90a feet on the northern aide, and 9,200 feet on 
th6 southern 

In the last session of the Austnan Meteorological Society, 
Prof. A von Ohermayer read a paper on the nature of fogs, 
strongly advocating the theory regarding them as minute drops 
of water, the specific gravity of which is overcome by the friction 
between the particles of nir, according to Stokes's hypothesis. 

V * 

a communication in the Daily News of January 25, in 
|nrence to the Cairo Geographical Soriely, by the Alesandna 
Htrespondent of that paper, some interesting details are given 
of papers read on the Kastem Sudan and on Darfur. 

The use of rock crystal for normal scientific apparatus has 
recently been advocatecl by S Stein, of Bonn, In a communica- 
tion to the German Chemical Society For scale-beams and 
scale-pans it is capccially adapted, as it is entirely unafTected at 
ordinary temperatures by acids, bases, or the gases and moisture 
present m the atmosphere, while posseiaing nearly the same 
specific gravity as aluminium — 2 65 — and being comparatively 
unelostic It is equally practicable for standards of measure, 
longitudinal as well aa circular. Discs to be used for telescopes, 
theodolites, quadrants, he, if cut at right angles to the chief 
axis, show an almost absolute unchange ability of form The 
smallness of the cocfTicient of expansion rendem it also eminently 
well filled for normal thermometers, where accuracy and not 
cost 1b the chief requisite 

Commander Cameron having been invited by the Geogra- 
phical Society of Pans to deliver a lecture on his journey across 
Afnca did so at an cxtraoidmary meeting held by the Society in 
the large hall of the Sorbonne, on Januaiy 26 The place, 
although fitted to accommodate 2,000 people, was crowded to 
inconvenience On Saturday a banquet was given to Com- 
mander Cameron by the Fellows of the Geographical Society, 
about 200 being present The President of the Kepubhc wait 
represented by his first aide-de-camp, the Marquis D'Abzac, and 
the Minister of Public Instniction by his general secretary, M, 
Watteville, who delivered to Commander Cameron the University 
gold palms and diploma. The knife and fork used by Livings 
stone in hii Afncan travels, and which had been purchased by 
MM. Rambaud, the large French traders established in Zanzibar, 
and presented to the Geographical Society of Pons, were used 
by Camciron A magnificent album of the portraits of all the 
penoni present at the banquet will be sent to Commander 
Cameron. MM. Hachette and Co. are preparing a magnificent 
French edition of Cameron’s work. 

At the leasian of the Berlin A^cademy of Sciences on January 
25, Prof, Du Boifl-Ueymond gave a report of the investigatioOB 


carried on in connection with the Humboldt foundation intrusted 
to the Academy. At present two travellers are supported by 
the funds — Dr Hildebrand t, who is studying the snowy regions 
of Che Kilimanjaro Mountains m Eastern Africa, and Dr C. 
Sachs, engaged in researchei in Brazil on the nature of the 
electricity of the electnc eel 

A FiEcu of bnmt stone resembling a piece of partially burnt 
slate coal, with white sparkling specks on it, fell at Ecclefechan 
on the evening of the 2nd January. Two men, walking on 
the Glasgow road, heard a noise behind them, and on turn- 
ing round they found the stone referred- to embedded In the 
ground to the extent of ha 1 f-an inch or more One of them 
attempted to lift it bnt got his hand burnt The stone, which 
measures about four inches by two, and weighs nme ounces, took 
twenty nnnules to cool A volume of .<>moke proceeded from it. 

A FEW years since, M. DeUcour, sub- director of the Danish 
Meteorological Institute, invented the so-called pliono-lele- 
gruphic system Since then he has earned on an extensive 
Bcnes of experiments, the cost of which has been defrayed by 
the Danish Government, with the view of perfecting the new 
system The results of his mvcsligationi were displayed a few 
days since to a company of electricians and members of the 
Danish Parliament. As is already known this system is based 
upon the application of vibrating currents, tuning-forks of the 
same number of vibrations per second being brought within the 
influence of cunent at both ends of the wire. M. Delacour 
made use on the above occasion of twelve different pairs of 
tuning-forks, all of which were connected at the same time with 
a Single telegraphic wire He was then able to send simul- 
taneously twelve messiiges by means of the tuiimg-forks as well 
os one by the ordinary method, and most satisfactorily solved 
the problem with regard to the use of a single wire for the 
forwarding of numerous messages at the same lime 

Prob Anton Kekner, author of the Means of Protection 
in Flowers against Unwelcome Visitors” (NATURE, vol xv 
p 237), has lately received from Charles Darwin the following 
characteristic epiiille — “Allow me to express to you my 
heartiest thanks for the pUii>)Ure experienced m reading your 
work. You have opened up an entirely new field of research, 
and explained many things which were previously enigmas to 
me 1 find that I have fallen into many mistakes, m the pre- 
paration of my lost book, when touching upon the subject which 
you have considered so fully ” 

The last number of the yahrbuih der k. k, geohj^i'^i hin Heiehs- 
anstalt (vol xx\i No. 3) contains a very valuable elaborate 
paper by K. M, Paul — '* Grundziigc tier Geologic dcr Bukowina ” 
— with a map on a scale of 1 ; 280,000, reduced from that of the 
Geological Survey, and embodying the rebuhs of the survey, 
mode during the last four years, together with the data furnished 
by former explorahons. The Eonthern, hilly corner of the 
Duchy IE occupied by au island of ciystolline rocks, bordered 
on one side by a zone of mesozoic hmeatone (Dyas and Trial), 
A broad zone of the so-called Carpathian sandstonea (Neo- 
comlati, Gault, and Upper Chalk, and probably Eocene) followVp 
aa IS generally the case at the northern slope of the Carpathian, 
and crosaea the land m a north -western direction Fuither to 
the north-east we lee a broad district covered with Neogene 
formations (Lower and Upper Mediterranean, and Garmathion 
stages), diluvial deposits, and loess, which district meets with 
the Galldan plains to the west, and the Fodolian to the north. 

The geological structure, and especially the volcanoes of the 
southern parts of Luzon (Philip pines) ore the subject of an in- 
teiciting note by Dr, Droscha, being a preliminary report upon 
his recent travels in the interior of the island, which appeared 
m Tcherm.'ik’s RlinuraU Mitth , 1876, licit 3. The note Is 
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■ecompiniod by % map od the scale of 1 : 1,000 , 000, cooitmetad 
alter that of M. Jagor (''Reise in den Philippinen *') and by 
eome Tiewi and geological aectioni. The volcanoei of the Tool 
dlatflct, the the Monte Labo, and Siem Cortil, the 

Yiofog, Buhl, and Miyon, or Albay, were vioited by the author, 
and ore ihortly deacnb^. Amopg other intereiting observations 
we notice the very steep slopes (39°) on which lava-floods may 
flow riometimes without being intemipted for dutancei of more 
than 300 Teet, observed on the Mayon The height of this lost 
being 2,374 metres (7, 787 feet), Dr, Praschc points out the error 
in the index of volcanoes, given m the late Mr. Foulett Scrope’s 
work, where the height of the Mayon is given os 3,aoo English 
feeL Another error of the Index u that on active volcano is 
reported to exist on the little island Mindoro," whilst on this 
rather large uland (250 square geographical miles) there are no 
volcanoes at all, neither active nor extinct 

In a communication to the Vienna Academy on the nature of 
gas molecules, M, Boltzmann abandons the notion that they be- 
have like aggregates of material points (the atoms), He considen 
that m estimaLing the impact action of the molecules, we may 
almost regard the whole aggregate, which we denote os an indi- 
vidual gas molecule, and which may consist of diflerent sub- 
stances, perhaps even ether atoms, as rigid It is found that then 
the ratio of the heat- capacities of the gas must be ll, when the 
gas molecules have ball-form. The ratio of the heat-capacities 
will be I '4 if the molecules have the form of rigid bodies of rota- 
tion, but which are not bolls , and i } if they ore of any other 
form of rigid bodies These numbers at least seem to agree so 
far with those found experimentally, that one cannot siy that 
expenment furnishes a contradiction of the theory thus modified. 
It is further shown that the values experimentally got for the 
heat-etpauty, under this view, are in satLafactory agreement with 
the heat-capacities of solid bodies Of course the gas molecules 
cannot be absolutely rigid bodies ; this is already disproved by 
spectral analyais, but it may be that the vibrations producing gas 
spectra are merely brief shivennga iluring the shock of two mole- 
cules, comparable to the sound perceived on the shock of two 
ivory bolls. 

The current opinion as to the Urol range not beanng any 
trocee of former gloders, is now contradicted by M, Polukoff. 
This explorer, who has hod during the lost ten years many 
opportunities of making a clcse acquaintance with glacial forma- 
tions in S'outhern Finland, in the basm of Lake Onego, and on 
the Valdai plateau, reporta that, while the lower ports of the 
Urol ridge ore connected under large alluvial deposits, its upper 
parts, especially east of the water-parting, exhibit unmistakable 
morainic deposits with scratched bouldeia. The rocks bear 
olso^ sometimes, true glacial stnoe running from north-west to 
south-east, and certainly such striae would be found more nume- 
rous, were the local ities more thoroughly explorod than M 
Follokoff could do os he crossed the ndge on bis way to the ObL 
A lower secondary ridge, the lost crossed by the highway before 
Ekatermburg, exhibits olio many trainees of immense boulden 
Tunniiig in parallel directions, sneh os are found in Finland, 
Erthonia, and northern Russia, Further cost, on the shores of 
the Obi (near to the mouth of the Irtysh), the lowest ports of the 
loose deposits, which ore roughly stratified sands, contain a good 
deal of well-poluhcd and stnated boulden of glacial origin. 
Thoe observations moke it very deurable that the Urol were 
thoroughly explored by a geologist well acquainted with glacial 
Ibnnndona. 

i 

The Gottingen Academy annoencei the following subject ibr 
prise oomiSititlon In the physical clou tili November, 1878 : — 
The question what special actions (if such there be) breathing In 
pure oxygen gti of the ordinary density of obnosphariCj air has 
no the animal orgonbrn# bu not hitherto bean answered bf 


researches with sufficient agreamenL Further raiearches, there- 
fore, art derited, both on hdmoiothennol and, as far as practi- 
cable, on poikllothennal animals ; in these should be shown, quite 
specially, along with the phenomena externally oboervable in the 
anlmali, the nature of the change of blood and material (excre- 
tion of carbonic odd, nature of urine). In the view of certain 
data, the purity of the oxygen from all foreign matters occurring 
in its preparation must be carefully looked to, while a mixture of 
atmospheric nitrogen within narrow limits, hardly to be avoided, 
would not essentially vitiate the results. In the mathematical 
class of the same Academy, new researches are desired on the 
nature of the unpoloiiied light- ray, calculated to brmg the ideis 
regarding natural light from any source, near to tliose which 
theory connecta with the different kinds of polarised light. 

We have received the Fourth Report of the New Cross 
Microscopical and Natural History Society, which, we are glad 
to see, continues to prosper. It contains on address by the pre- 
sident, Dr. F. T. Taylor, on "Spontaneous Generation.” 

From the Seventh Annual Report of the Wolverhampton Free 
Library Committee, we are glad to learn that a Naturalists' and 
Archaeological Department has been established in connection 
with that institution. 

In 1875 a Bedfordihire Natural History Society was formed, 
and it hoi just issued its first Abstract of Proceedings, It has 
made a very fair beginning both as to numbers and ift to the 
quality of the papers read. We hope it will receive more |h 
couragement from residents m the county than it appesri to 
done, and that It will work dihgently at local natural hiBtolj|f, 
One of the papers, accompanied by a map, is "On the Ilotani- 
col Division of Bedfordshire,” by Mr. W Ilillhouse, F L S 

Among the papers in the ProaediHg^y of the Belfast Natural 
History and Philosophical Society for 1S75-6, u one by Mr J 
J. Murphy on the Glacial Climate and the Polar Ice-cap Mr. 
R Lloyd Patterson hoi a concluding note on some of the swim- 
ming buds of Belfaxt Lough. 

The additions to the Zoological Society's Gardens during the 
post week include two Vervet Monkeys (Cinopithenks lalandti) 
from South Africa, presented by Mr. T. G Butler , two Arctic 
Foxes \^Canu lagopui) from the Arctic Regions, presented by 
Sir Thomas Erskine, Dart, F Z.S. ; a Ring-Necked Farrakect 
{Palaorms (orquaia) from India, presented by Miss Smith ; 
three Silky Marmosets {Midas rosalia) from Brazil, purchased 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 21, 1876. — “On the Rotation of 
the Phuie of Polarisation of Light, by Reflection from the Pole 
of a Magnet,” by George Francis Fitzgerald, M A. Communi- 
cated by G. Johnstone Stoncy, F.R S. 

At the lost meeting of the British Association, the Rev. J. 
Ker dacrlbed a delicate and very remarkable experiment, from 
which it appeared that when plane polarised light is reflected 
from the polished surface of the end of a powerful magnet, the 
plane of polansttion is rotated Mr. Gea F, Fitzgerald has 
recently communicated to the Royal Society on explanation uf this 
curioiu phenomenon, of which tne foUowmg u an abslroct — 

It is Vnown from Faraday's and Verdet’s experiments that 
when plaqe polarised light is transmitted throngh transparent 
diamagnetic or ferro-magnetic medis^ while under the influence of 
a powerful magnet, the plane of polarisation will be rotated, so 
that the plane of polarisation of the emergent beam will dlfTer 
from that of the mcldeot light This action is most powetfnl 
when the direction of tronsniission coincides with the direction of 
the streonu of magnetic InflueDoo^ and in general the rotation is 
In oppoilta directioai in diamagnetic and in ferro-magnstic 
NoWf if we reg^ the incident light os formed of the two circq- 
liriy polariiod beomi which m equivalent to it, we learn from 
FonoiyiandVeidet'a eiperifflenU that one of these beuni is 
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rctAided mm than the other ta Maetng through the rntdiuop or, 
in other words, that they have lAfrcnnt retractive indicei. And 
of conrie if a powerful uod magnet were tmnipirent, we might 
expect to hud a much more powerful action of thli kind upon 
transmitted light. Iron, however, li not troniporent, so that the 
eifect on transmitted light cannot be obierveo. £ut any effect 
which Ihii difference between the refractive indices can produce 
upon rtJUtifd light may be made the subject of expenment, and 
Mr Fitzgerald has shown that the observation made by Mr. Ker 
IS an effect of this kind. 

To show this, Mr, Fitzgerald splits the incident plane polonscd 
light into its two equivalent licams of circularly polarised light. 
These circularly polarised beams are one nght-nanded and the 
other left-handed, and, before incidence, are equal in intensity to 
one another. If, however, their indices of refraction in the 
magnet are very different, as Faraday's and Verdet's experi- 
ments lead US to suppose, their intensities aAer reflection will be 
sensibly unequal, and their phases olio will in general be 
unequuly affected r Hence their united effect after reflection is 
to produce in general an clllptlcally-polaiised beam, the major 
axis of which is inclined to the pUne of original polansation, 
thus producing that appearance or a slight change of the plane 
of polariamtion which was observed by Mr. Ker 

Mr Fitzgerald has repeated Mr Ker’s experiment, and ascer- 
tained that the reflected light is, m fact, ellipticillv polarised, os 
indicated bv the theory. He has also found tnat when the 
polished pole of the magnet is gilt the obseived effect disappears. 
This 18 a further conflrmation of the theory, hince gold is dia- 
xuagnelic, and therefore too feeble to produce an appreciable 
effect, if the effect is due to the cause which Mr. Fitzgerald has 
pointed out. 

January li. — ** On some Phenomena connected with Vision," 
by B Thompson l^wne, F.R.C.S , Arns and Gale Lecturer 
at the Royal College of Surgeons, &c , communicated by Prof 
Stokes. 

The author arnves at the conclusion that the intensities of the 
sensations produced by various illuminations of a white surface 
vary as the square roots of the intensities of illumination, 
comparing the shadows, cast in Lambert’s well-known experi- 
ment, with ruled shades, as those of engravings and wood-cuts, 
taking ibe amount of reserved white in the latter to indicate 
directly the intensities of the sensations produced by them He 
considers the number of rods and cones stimulated on a given 
area of the retina as the measure of senution, and proper nonal 
to the reserved white. 

He further finds, by a repetition of the experiment of MM. 
Helboeuf and Plateau, that the grey nng seen on a rotating disc 
with a black or while sector, disappears when the sector is sufS- 
ciently narrow and the rotation sufliciently rapid, and that the 
rate of rotation neccbsaiy to produce this result with the same 
disc and sector vanes as the square root of the intensity of the 
illumination of the disc. 

Lastly, he proposes a modification of Fech net’s formula, which 
only requires a chuge of Fechner’s convention that the liroinai 
Increment of senaatloD is constant The author proposes to con- 

Elder that « a ^ The formula then becomes, in accord- 

/ d X 

-^^ = Xj'x = S, which 

be regards as a physiological initead of a psychicAl one, 

Anthropological Inatitute, January 23.~Col. Lane Fox, 
F.K.S , president, In the chair — A new member was announced. 
—Col. P ox then read bis report to the Anthiepometric Com- 
mittee of the British Association on the Second Royal Surrey 
Militia. The. mcaanremenls, which compnied the profession, 
race, origin, age, height, weight, choit measurement, colour of 
hair and eyes, and strength of arm, &c., of 459 individuals 
afforded some interesting lacti concerning whit nugnt be called 
A fairly representative number of men from within a radius of 
twenty nulea round Guildford. It appeared t^t the colour of 
the hair was in 391 cases brown or dark brown, and In only two 
cases black, and m two caici red, one of the latter being Iriah. 
As to eyes, 311 were ney, light blue, or blue, 133 brown or 
dork brown. Col. 2 %x proposed some modifications of the 
existing teats of ilrength ot arm and sight ; suggesting that m 
the flnt the test shoula be the some os in drawing a bow, neither 
hand being In any way lupporwd^ and the puU being from on 
object not fixed. From a uble of twenty comparative cases the 
hvmge of strength ihowed In the cose of pumng from a fixed 


point, 165*55 Ibi,, whUfl the Same men pulling with the one 
hand against the other only 81 '95 lbs. From the general ^ults 
Col Fox considered that the muscular strength, vital capscity, 
Ac., of our reserve and regular forces would show very favourably 
m comparison with those of the ordinary population, and 10 dis- 
pose of some of the frequent alarms given by the '’man m the 
street" ai to the deterioration of our foreea In physique — Mr. 
Street, President of the Philological Society, read a very inte- 
resting paper on the development of language, and Mr. E. B. 
Tylor and the President and others took part in the diicuision. 
— Papers by Mr Knowles, of BallycuHy, Ireland, on the clas- 
sification of arrow heads, and on the ’’Portitawait find," were 
also read, and numerous objects illustratmg the papers were 
exhibited 


Physical Society, January 20 — Prof. G. C, Foster, pre- 
sident, In the chair. — The following candidate was clewed a 
member oi the Society * Mr. A G. Greenhill, M.A. — Dr. 
Huggins exhibited an enlarged view of a photograph, half an 
inch in length, of the spectrum of the star a Lyres, which he 
has recently taken in a manner similar to that in which the spec- 
trum of Sinus has already been obtained. The first results were 
vera unsatiafactory, in consequence of the clockwork being m- 
anmcient for maintaining the image of the star on the shtTor a 
length of lime, Mr. Grubb has, however, devised a secondary 
control apparatus, the employment of which renders it impos- 
sible for tne error to exceea one tenth of a second, Tn the spec- 
troscope enroloyed the prism wss of Iceland spar, and the lenses 
of quartz. Dry plates were employed, and the necessary breadth 
was secured by slightly changing the position of the image in- 
stead of by the use of a cylmdncal lens. Dr. Iluggms bos alio 
been engaged in taking a senes of photographs of the moon, 
and hopes to obtain some information in regard to the question 
of a lunar atmosphere of small extent. In the spectnim of a 
Lyrx a line occurs corresponding with H. in the loW sped mm, 
and several more refrangible ones which he is at present unable 
to explain, — Mr. Lockycr considered the results which Mr. 
Huggins is obtaining to be of extreme importance, and he 
pointed ont how he hmes a large senes of photographs oi 
stellar spectra will afford valuable information m regard 
to the constitution of certain substances now supposed 
to be elementary, such as calcium Some time ago he com- 
municated a paper to the Royal Society on the spectrum of 
this metal, ana he considers that it is not a simple substance, 
but that the H lines ore due to two elementary substances of 
which It 11 composed, and this supposition u confirmed by the 
fact tliat in the photographs exhibited by Dr Huggins only one 
of the H lines is present, that is, only one of the constituents of 
the metal calcium is present in the star a Lyrse. — Mr. W. C. 
Bober ts read a paper on the artificial production of columnar 
structure. He gave an account of the several theories which 
have hitherto been given as accounting for this phenomenon 
and that of cross-jouiting, as observed in the Giant^s Causeway, 
and he dwelt speclalW on the views of Mr. R. Mallet and Prof. 
James Thomson He found os the result of experiment, that 
whmi certain mosses of day and sand are heated to about 
1300° C. thd^ contract to about the same amount as a basalt 
does in posiuig from the molten to the sohd state, and that 
bcauuful columnar forms are produced He had hoped, by 
accumulating a number of specimens, to have been able to esta- 
blish a relation between the itrains at the point of rupture and 
the dunensioDi of the hexagons, but in the small mouti q^p 
ployed the itroini were so numerona that It was imposiible W 
apportion their influences. He had, however, obtained a numb|r 
of specimens which possessed much interest. — Mr. Lecky re? 
ferred to a very fine columnar cliff m the island of Bedneii, ife 
Valencia Harboujc, which he hu examined m the hope of finding 
cross-joints, but, although some bieaka exist, there are none At 
all comptrable to those in the north of Ireland. — Prof Guthrie 
showed on arrangement he has recently devised, in the hope of 
making the mercunal os sensitive os the water barometer It 
consists . of an ordinary siphon barometev in which the two 
vertical tubes ore umted by means of n long uniform horizontal 
tube having a diameter coniiderablv less than that of the mam 
tubes. The initniment is filled m the some manner as the ordi- 
nary siphon barometer, except that a bubble of air or dilute acid 
IS left m the narrow Lube. For a given rise of prciiuie the 
absolute amount of mercuiv which posies from the shorter to t^ 
longer tube depends upon their diameters, and as these are mat in 
comparison wiu the tube nnitug them, the morion of the Dubbla 
wUlne considerable in compaxison with that of the lununlt of 
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the mercuilAl eolitmn. In the inBtniment exhibited, the hori- 
lontel tube wu formed into ■. spirul, in order thmt the Tertleel 
tubei might be in cloie proximity, lie then exhibited a number 
of thin india-rubber balloons, tilled with water, which he has 
arranged with a view to illustrate the nature of ielllc!i. When a 
jelly Bets, it la assumed that the solid matter collects m the form 
of cells containing liquid, which bunt on the application of heat 
By weighing at interrals one of these indla-rabDer bogs, he hoa 
found that evaporation takes place from its surface, thus with a 
bag weighing initially 749 4 gnna, there was a loss of 0*95 
grms. in the course of twenty-four hours He is also examining a 
bag filled with salt water and immersed in water, in order to 
ascertain whether salt as well as water Is capable of traversing 
the septum. Lastly Prof. Guthrie cxlubited a Urge senes c? 
Chlodni'a rings, rendered permanent on cardboard by pressure, 
In contact with the plate which had been caused to vibrate, 111 a 
copying press. The sand and lycopodium were caused to adhere 
fir^y by dilute gum. 

Gottingen 

Royal Academy of Sciences, December 2, 1876 ^Re- 
marks on some surfaces of a constant degree of curvature, by 
M. Hnneper — On the anatomy of Khisocnnui lofotensis, by M. 
Ludwig. — On phenoxylic acid, by MM Hiibiier and Buchkt. 

Rome 

R. Accademia del Llncei, December 3, 1876. — The follow- 
ing, among other papers, were read ; — Mechanical experiments 
on the resistance of the principal metals used for Are -arms, 
by M. Roaset. — On the graduation of the PaJmicn electro- 
meter modified by Cantoni — On Crookes's radiometer, by M. 
Marco. ^Research ei on picrotoxine, on cumosphenol, on action 
of chloride of acetile on santunic acid, on santonic chloride, on 
the chloride and the bromide corresponding to santonic acid, by 
M Paterno, Cannizzaro, and others. — Petrographic studies on 
Latium, by M Struver — Studies on the minerals of Latium, by 
the same — On the muscular ilmcture of the ventricle of the 
human heart, by M Todaro. — ^The theoretic velocity of sound 
and the molecular velocity of gas, by M Betti. — On fiuonde of 
magneBiuin, by M. Cobsb — On the distribution of subterranean 
water m the district of Igleiias. — On the small motions of au 
entirely free nmd body, by M Cerruti. -^On the anatomy and 
physiology of the retina, by M, Bolt 


Paris 

Academy of Sciences, January 22.^M. Feligot in the 
choir. — The following pajicrB were read : — Cramology of (he 
Negrito and Negrito- Papuan races, hy MM. De Quatrefages and 
Homy. The authors presented the fifth number of their Crania 
Ethnica. In this note they point out the difTerences between 
the two races named, and sketch their distribution They are 
beginning the study of the Tasmanian type — Memoir on electro- 
capiUary actions ; in which are treated : — (i) The depolarisation 
of the electrode and the electric effects produced on contact of 
the skin and various liquids ; (2) Relations between electro- 
motive forces, quantities of heat liberated during ^eir produc- 
tion, and diffiiaive power, by M. Becquerel. Acioa in contact 
with the skin take positive efectneity, while alkalies take nega- 
tive With an alkaline liquid and the finger, eg the porei in 
the Interior of the finger play the part of nentive polea, those in 
the exterior of poiitive ; the liquiaa within the finger tend to be 
deoxidised, those without to be oxidised. Soup and wine in the 
stomach bring In contact with venous blood through the vessels, 
the exterior surface of the latter is the negative pole of electro- 
cap) Uaiy couples, the positive poles bring within. Thus the 
liquids of the Btomach are reduced and the blood oxidised. M. 
^cqucrel Andi the greater hydration of acids has always a less 
influence on the electmmolive force than 00 the amount of heat 
liberated. There docs not seem to be any relation between 
diBhiion and the production of electromotive force. — Keiearchea 
on ^abfltifcuted eUgenolf, by M. Cahours. — Contemporanaoua 
fohnatlon of zcohtbi (cb||bnne, chrietianite) under the Influence 
of thennal springs in tn environs of Oran (Algeria, by M 
the structure of the calcareous shelTs of eM and 
the which may be Inferred fhim it, by M GerTBis. 

Thic UiqiiUT was suggested by the discovery ol a few egg-like 
fragdielitif In some beds of detntus at Rogue in Provence, by 
M. MithidhA. From compariBon the nnthor thinks these fossil 
Mgs did not bnloiig*to a bird but to a reptile ; the stmeture of 
tni ihcll doaely Memblea that of certain EvydoBanrlonii And 
this leotilt. IT mBy M. Mathtnm's HytMolonnruB, as leenia 


likely, hod more leflembUnoe Cheloilius than the few frag- 
ments of Its skeleton found ther^ Would Indicate. — Observations 
of eclipses of JnplteFs satelliies at the Observatory of Toulouse, 
by M, Tiuerana — On the advantage there would be In replacing 
quinine by cinchonidlne in treatment of intermittent fevers, by 
Mr, Weddell Clnchonidioe can he oblamed at a third (or less) 
of the cost of quinine ^ its eflect la as good, and some patients 
can take it more easily than quinine. — On the transmission of 
excitations in nerves of lenaibihty, by M. Bert, The end of the 
tail of a young rat was skinned, turned over and inserted in the 
bock, and held there by futures bll union occurred. Right 
months after, this " handle ” was cut. On the dorsal stump being 

£ inched the rat evidently felt pain. In this fragment, then (says 
[. Bert), the excitation of the sensitive nerves is propagated 
from the thick end to the thin, or the inverse direction to the 
normal. But this scnsibilily of the dorsal stump diniLni*hed 
from the second day and soon disappeared The nerves, sepa- 
rated from their trophic centres, had degenerated. Perhaps after 
a longer interval the influence of new troj^ic centres might be suffi- 
cient, and sensibility would persist after section — On the commu- 
nication which must have existed, in histone epochi^ between the 
chotts of Tunis and the Mediterranean, by M. RoudAire.^On the 
capacity of satumtion of manganous acid, by M Goigeu — On 
the normals which may be drawn to a given pomt in a come, by 
M Laguerre, — Note on a manometnc appara us, d propos of a 
recent communication of M CaiLletet, by MM, Mignon and 
Rouart, It consists of a metal reservoir containing a liquid, and 
a glass tube indicating movements of the liquid , the two parts 
are connected by a suitable jomt, — Action of heat on qucrcUe, 
by M. Frunier. — On the fermentation of Urine — reply to M. 
Pasteur — by Dr Bastion, — On the chanctoffl of the eJectnc dis- 
charges of the torpedo, by M Marey He shows that the volun- 
tary discharge- of the fish is formed of llie addition of a series of 
successive currents, and resembles, in complexity, muscular con- 
traction, which consists of a senes of shoclu, the eflects of which 
combine to produce the contraction. — On the return of contrac- 
tility in a muscle, where this pioperly has disappeared m conse- 
quence of strong induction currents, by M. Carle t. The con- 
tractility returns while the mubcle is subjected to weaker currents. 
— Ou the physiological and therapeutical properties of glycerine, 
by M CatiUun. — On the nidificalion of the Aye Aye, by MM 
Milne-Edwards and Grandidier. In this it approaches the 
lowest order of Lemunans The higher carry their young 
attached to their back or to their breast — On the modification of 
the floral envelopes of Giaminca:, accordmg to the sex of their 
flowers, by M Fournier. — On the theory of vcntdation, by M. 
Chaumont A change of 1 per cent, in the mbiiture produces 
as much effect on sensation as 2 32'^ C. — On seven favourable 
coses of transfusion of dehbnnated blood, by Dr. Lodidas do 
Beilina 


CONTENTS Paci 

Darwin’s " Oroldcilj^l Odssrvatio NS " By Frof^ JuilN W Judd 989 

Two " CHALLnNcaH ” Books . ago 

Our Book bUBLF 

Mrior'b YaJr Book of Fact! in Sdence and Arli for 1B76'' agi 

Lrttrrb to thr EDIT'*R 

i ustlnlonalion.— W m CHAPFaLL , . .091 

Itbula of Onon, — Rev T R Rcjuinsoh, FRS ago 

Balking Shark ^Dr it Pcrciiai Wright . . gga 

Sense of Henriiig in Inaocti and Birdi Towering*' of Birdi — 
Oboror J Romamw , Dr F Buchanan Whitb , RonHXT O 
Cuhhinoham , Dr Hbkhv Muirhxad . . 099 

Galton’i Whlsllei- — Dr Lawhon '1 ait , 

Atmoiphenc CurrcnlE — Capi Dicdv Murhav 994 

MjaiI end Mailer —W S Df/ncan , , . 995 

Fre-Glacial Man in AmencB 'liiOHAS Bolt 995 

Holly Bernes —Rev D Euwardbi * ■ . ■ 995 

The Meteor of January 7 —W 11 . Woou . , ... 195 

Bpotlrun uf New Star — ^T W Uackhousb .... 995 

K(niNB *9 RaSBAhLHlU ON PlIOTO CuaMiCAi. Frocbssbb in the 
I txTfi^A. By Prof AamuB Oamgbb ... ag 6 

On thb PRBCutiiuNAL Motion of a Liquid (ffiM ///rtf/nfiMi) , agj 
RufARKADCfl Plants. 1 — Ihk CuMrASs-PLANT (IFiM lUuttra- 
Hoh) ... . . .... 99a 

Expuhmints with thb RADioHaTaa, If By Wiluam Cbo&kbs, 
F.^LS. k.e.). ago 

Tifa SnVTAHBous GuiaaATiaii (Jubstkin^ By Dr W. RonsTt 

and Prof Ttnuall, F.R.S , . los 

Ova AanoNOHiCAL Coluih !— 

Thf New Star in Cygnas • . . 

Variable Cooipoofliit of Double Stan , .303 

The Binary Star 7 Centourl 

The iiiiior Ploneta , . 

Kara K 

floCIBTiXS AHD AcAPMUiS 




NA TU RE 


309 


THURSDAY, FEBRUARY 8, 1B77 


GRIMM'S LAW 

CnmvCs Law : a Study. By T. Le M Douse. (Trubner 
and Co., 1S76) 

T his is a very able and closely- reasoned book. Its 
object is to explain the cause and origin of that 
curious shifting of sounds known as Grimm*s Law, in 
virtue of which a particular sound in one member of the 
Indo-European group of languages must answer to 
another particular sound in another member. The dis- 
covery of the law laid the foundation of comparative 
philology, and raised etymology from mere haphazard 
guesswork to the rank of a science,J)ut the primary cause 
and reasoi^ of the law itself are still under discussion. 
We have still to learn why a classical aspirate must 
answer to a Low German media and a High German 
tenuis, or a classical tenuis to a Low German aspirate 
and a High German media 

Mr Dousc's book is intended to be an answer to this 
question After criticising and rejecting the various at- 
tempts that have been made to solve the problem, he 
essays a fresh solution of his own He begins by assuming 
that the cause of the law must be ultimately found in the 
principle of least effort, and therefore that no explanation 
of it can be considered satisfactory which does not derive 
the weaker sounds from the stronger ones. He then ap- 
peals to the curious fact of which the Cockney interchange 
of w and V is an example, and from which we learn that 
where one dialect is in presence of another it compen- 
sates for its mispronunciation of a sound in the latter by 
inverting the places of the two sounds. The same person 
who leaves out the aspirate where it ought to be sounded 
will insert it where it has no reason to exist. This is a 
simple case of " Cross Compensation " Grimm’s Law, which 
involves the interchange of three sounds instead of two, 
15 a more complicated and somewhat varying mstance of 
the same phenomenon, and is referred by Mr. Douse to 
what he terms Reflex Dissimilation.” He believes, 
therefore, that the phonetic charactenstics of the different 
branches of th^ Indo-European family were developed 
while they were still dialects of one and the same lan- 
guage, and that the characteristics once acquired were 
only preserved, and perhaps intensified, after the break- 
ing up and separation of the parent tongue. The aspirates 
onginatod ni the dialect which afterwards became the 
Low German branch, while the dialect which became the 
High German branch favoured the soft consonants or 
mediae Mr. Douse further holds that the parent lan- 
guage possessed at the outset only tenues or hard conso- 
nants. The phonology of the Lithu-Slavic branch, which 
agrees partly with that of the Indian section, partly with 
that of the Teutonic section, is explained by supposing 
that the dialect from which it has descended was originally 
in contact with the dialects of the High Germans and 
Indo-Greeks, and not with that of the Low Germans, and 
that its tenues were changed into mediae through the in- 
fluence of the High German dialect before the latter had 
become affected by Low German aspiration, 

This is a bare outline of Mr. Dome’s theory, in con- 
nection with which he had introduced a large number of 
VOL, XV.— Na 380 


subsidiary remarks and suggestions of great value and 
interest. It will be seen that the theory agrees better 
with the view of J. Schmidt, who maintains that the 
several members of the Aryan family of speech were 
originally dialects at a greater or less distance from a 
single centre, than with that of Fick, who would draw a 
sharp distinction between the East Aryan and the West 
or European Aryan groups. Indeed, in so far as Pick’s 
hypothesis implies the chronological descent of one Aryan 
dialect from another, Mr Dousc’s system is absolutely 
incompatible with it. Mr. Douse, however, seems to me 
to have fully shown the untenability of the chronological 
hypothesis under any form, and to have proved once for 
all that any satisfactory explanation of the phenomena of 
Gnmm's Law must rest upon the belief that the phonetic 
systems of the various members of the Aryan group go 
back to a time when they were still co-exiating dialects of 
one primitive longue. Here as elsewhere language begins 
with dialectical variety, at least so far as comparative 
philology has any cognisance of it. 

I cannot accept Mr Douse's postulate, however, that 
all phonetic problems are to be tested by the principle of 
laziness or least eflbrt, and that the mere fact that a 
hypothesis demands the change of a weaker into a 
stronger sound is a condemnation of it. The principle of 
laziness in philology can hardly be compared with the 
law of gravitation in physics, and allowance should be 
made for the contrary principle of emphasis. The 
healthy desire to exert oneself is nearly as strong an 
element in human action as the desire to escape trouble. 
No doubt the principle of laziness has been a most 
powerful agent of change in language, but it has not been 
the sole agent of change. The problems of speech un« 
fortunately do not admit of so simple a solution 

This postulate leads Mr. Douse to another view, which 
seems to me equally unfounded. Because we can reduce 
by phonetic analysis the various consonants and vowels 
of uttered speech to a few tenues and the single vowel 
he concludes that the parent Aryan once contained no 
other sounds than these, and that there was a period 
when the alphabet consisted of little more than the letters 

A /, and 0. This theory of course goes along with the 
belief that the roots of our Aryan languages can be cut 
down to a combination of the vowel with a single con- 
sonant, a Ticli*f whioh appears Lu iiic lIlC UC pius utiwa of 
the improbabilities resulting from the prevalent doctrine 
of roots. There is a good deal to be said for the opinion 
according to which the European ir, and o are not dif- 
ferentiated from a primitive but on the contrary the 
Indian a is the single sound into which the three vowels 
have coalesced. 

I am compelled to part company again with Mr. Douse 
on the question of the two classes of gutturals which the 
parent Aryan is believed to have possessed. His theory 
is that the single tenuis k split up into the two varieties of 
pronunciation, kw (^m) in the western dialects and Jiy Cr) 
in the eastern (and Lithu-SlaviC)v^ialects, and that ongi- 
nally, therefore, there was only one guttural, or class of 
gutturals {k, kh), M. Havet here seems to me to be 
more in the right in holding that the parent speech had 
from the beginning two classes of gutturals, one the pure 
k (^, kh) and the other a labialised kw khw). The 
pure k bccanle ’r in the Indian (and Lithu- Slavic 

Q 
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lAiiguag«B, very probably, as Mr. Douse suggestf, through 
the medium of ky. But in spite of his arguments to the 
contrary, kw still seems to me a harder sound than simple 
BO that even if we accept his own test of the principle 
of least effort, the latter sound should be denved from the 
former, and not the converse.' He confesses himself, more- 
over, that his theory fails to explain the equivalence of the 
Sanskrit jiv and the European reduplicated root gwt-gwi 
** to live ” (as in the Latin vivere and our quick), an equi- 
valence which can only be accounted for by supposing 
that in this particular instance the Indian dialect has pre- 
served the labial semi- vowel of the original root. Equally 
instructive is the equivalence of the Greek ya<rrf}p, and 
the Latin venter (for which Mr. Dou<ic does not 

notice, as it shows that Greek could sporadically deal 
with the guttural m the same way that Indian and Lithu- 
Slavic habitually did. 1 can see no reason why these dia- 
lects should not have sibilated k pure, very possibly through 
an intermediate ky, at the same time that Aio was being 
reduced to simple A I have heard kyind and conker from 
the same lips. To the instance of words with primitive 
gMv given by Mr. Douse, may be added cAnxi^r, Lat, 
lexns (for hgvi r), and / 3 pnj^ur, Lat brevis (for bregvt r). 

The excellence of Mr, Dousc’s book has led me to dwell 
upon the points which seem to me open to objection, and 
1 have left myself no space to draw attention to the many 
striking suggestirns and new points of view scattered 
through the volume. 1 cannot, however, quite pass over 
the note in which he maintains the existence of bivocal- 
ised roots {aka, ata, &c.), and acutely suggests that the 
Greek ipk and fVfij^or imply dissyllabic roots as much 
aa the archaic Latin enos or the Sanskrit ana, Lat. 
olle onulns). Mi Douse has materially helped for- 
ward the solution of the problem of Gnmm’s Law, and if 
his theory is not secure from attack in every particular, in 
its main outlmes it will doubtless prove correct. At all 
events the chronological hypothesis which derives the 
phonetic systems of the Indo-European languages from 
one another can never again be upheld. 

A H. Sayce 


STEELFJS EQUINE ANATOMY*^ 
Outlines of Equine Anatomy, ByJ H Steele, M R C.V S. 
(London Longmans and Co, 1876,}^ 

A lthough this manual is mtenaed, as wc arm in. 

formed on the title-page, for the use of veterinary 
students in the dissecting-room, we think it quite possible 
that it may have a larger sphere of usefulness. 

As long as the study of zoology and comparative 
anatomy was confined to those who had entered on the 
medical profession, the human frame formed an excellent 
standard with which every mammalian animal might be 
compared in all its parts. Of late, however, since biology 
has been introduced into general education, those who 
have taken to it in earnest have not been long in finding 
that without a pretty thorough knowledge of the details of 
what may be termed thl^ typical vertebrate structure they 
are on all sides beset with difficulties ; they make errors 
in nomenclature, they cannot appreciate the significance 
of botiy processes, and are unable to generalise with 
safety, 

■ Mr Rhta niniodi au that id ih* Kaltic languigei at uy rata *w (ffu) 
u prorad to uve puMd Into ilmpla A (c) 


Whether it is possible that the requisite amount of 
detail will be mastered by those who are not stimulated 
by the seventy of rigid examinations on the way to a 
professional career is a question which we will not dis- 
cuss upon the present occasion ; nevertheless, those 
teachers who are anxious that their pupils should have a 
reliable work on the anatomy of some one of the lower 
animals cannot do better than recommend the one at 
present under notice. The ass is an animal the expense 
of whose carcase is not excessive. Its size is sufhcient 
for the easy investigation of all its important parts, and 
its structure is normal enough to form the basis for a 
competent knowledge of all the essential parts of the 
mammalian organisation It is superior to the dog or 
the cat, because both are as a rule too small for the satis- 
factory demonstration of many of the more delicate 
systems, such as the vascular and nervous^ except by 
those who have already had considerable eif^enence in 
dissecting Another advantage is that the requirements 
of the veterinary colleges kavc led to the production of 
such works, and there are more elaborate ones, such as 
that of Chauveau, the translation of which by Mr. George 
Fleming we reviewed some time ago (Naturk, vol. viiu 
p. 158), to fall back upon where greater detail is called for. 
On the other hand, a treatise on the anatomy of the dog 
would with great difficulty repay any author for the time 
and labour required in its production 

Mr Steele's work commences with a chapter on the 
methods and terms employed The osteology of the 
horse is then considered in detail, each bone being fully 
described This is followed by a section on arthrology, 
m which the nature and action of each joint is explained 
The fourth part of the volume is devoted to special ana- 
tomy, which is treated in the same way as is human 
anatomy in dissecting manuals generally Appended 
are tables of nerves and vessels The style in which the 
whole subject is treated is not inferior to thgt adopted in 
the best works on anthropotomy, at the same time that 
the language is clear and concise Wc do not quite 
know why fascia should be spelt ** faschia ” throughout. 

In his account of the liver, Mr, Steele reproduces an 
error found in most works on the subject. This we can- 
not correct better than by quoting the accurate desenp- 
tion given by Prof. Flower in his Hunterian Lectures 
before the College of Surgeons in 1872 1 There we learn 
that “ The Uver is tolerably symmetrical in its general 
arrangement, being divided nearly equally into segments 
by a well-marked umbilical fissure. Each segment 19 
again divided by lateral fissures, which do not extend 
quite to the posterior border of the organ. Of the cen- 
tral lobes thus cut off, the right is rather [decidedly] the 
larger, and has two fissures in its free border dividing it 
into lobules. . . . The two lateral lobes are subtriangu- 
lar in form. The spigelian is represented by a flat surface 
between the portal fissure and the posterior [the vertebral] 
border, not distinctly marked off from the left lateral by a 
fissure of the ductus venosus, as this vessel is buned deep 
in the hepatic substance ; but the caudate is distinct and 
tongue-shaped, its free apex reaching nearly to the border 
of the right lateral lobe. In most works on the anatomy 
of the horse (as those of Gurlt and Leisering) [to which 

' Mtdical Timti oml GoMeiiw, Aiiguifc 3ij 1B7J, p, flip. 
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we may add Chauveau and Steele] this has been con- 
founded with the spigelian lobe of man." 

In conclusion, we are sure that all teachers of anatomy 
will agree that, in an educational point of view, Mr. 
Steele's volume is a most valuable addition to the litera- 
rature of the subject on which he treats 


OUR BOOK SHELF 

Dut(h Guiana. 13 y W G. Palgravc (London . Mac- 
millan and Co , 11176 ) 

Canoe and Camp Life tn British Guiana By C. Barring- 
ton Brown, Assoc. R,S,M. (London Stanford, 1876) 

These two works deal wUh a small portion of a region of 
considerable interest from various scientific points of 
view, but of which we as yet know comparatively little , 
indeed much of the region included under the name 
Guiana is alrrra tncognita^ and presents a line field for 
an enterprising explorer. Mr, Pal grave, whose long 
silence since the publication of his classical work 011 
Arabia many have wondered at and regretted, spent only 
a fortnight in Dutch Guiana, and this volume tCbtiBes 
made a diligent use of his time. The work is more con- 
nected with the historical, social, and commercial aspects 
of the Dutch colony than with the strictly scientific, but 
contains much valuable information about a country of 
which even the Dutch themselves, we suspect, know 
little Mr. Palgravc has gathered many facts about the 
colony from various quarters, and ingeniously weaves 
these into his pleasant narrative, so that a reader who 
gets to the end of the little volume will have a very fair 
idea of its history, present condition, and future pros- 
pects, In a giaphic and popular way he describes the 
journeys he made up the rivers near the coast, and con- 
veys a fair idea of the productions, the people, and 
the aspect of the district visited. To the ethnological 
reader, one of the most intciesiing chapters is that on 
the Bush Negroes. Scattered all over the colony to the 
number, Mr. Palgravc thinks, of about 30,000, are various 
tribes of independent negroes, descendants of former 
slaves, who rose against ihcir Dutch masters, fought for 
and obtained their freedom and liberty to settle pretty 
much where they chose, and have lived peaceably beside 
iheir former masters ever since. These Bush Negroes are 
descended mostly from Africans of the same type, but are 
now divided into three main tnbes, and several subordi- 
nate branches, with chiefs and sub-chicfs, each tribe 
named from the place at which its treaty of peace and 
freedom was signed, as Aucan, Saramaccan, and Moe- 
singa. The interesting point is that “the grouping, once 
made, perpetuated, and in the course of ypara ii has pro- 
duced in each instance a di&iinct type, till what was at 
first merely nominal and accidental has become per- 
manent and real." Mr. Palgrave’s work is one of great 
interest from beginning to end. It contains a clear map 
and a plan of Panmaribo. 

Mr. Brown is a much better surveyor and explorer than 
he IS a book-maker As Government Surveyor of British 
Guiana, he has visited nearly every comer of it — the 
tracings of his routes on the map forming a regular net- 
work of blue lines^and during nis journeys has collected 
a vast amount of valuable infonnation about its physical 
aspect, geology, fauna, flora, and people. The reports on 
the physical features and descriptive geology of the 
colony have, he says, been already published by the 
Treasury Commissioners^ and in the present volume he 

E rofesscs to give only 4 popular narrative of his travels. 

Lut the volume is something more than tius. as almost 
every page contains notes on the fauna and flora and 
geological features, as well as liatives that came under 
his observation. All these notes are pul down miscel- 
laneously in the order of tlmci amid the notes of tlie 


I incidents that occurred during the journeys, so that it 
is difficult for one interested in the natural history of 
the country to ferret out and classify the observations. 
Mr. Brown would have done great service both to the 
general and the scientific reader, had he gathered these 

I lauica iu^CLucr uiiu mruiigcu inciii 111 an a^^cnuiA, ur 

I even if he had taken care to see that his work was pro- 

tion we hope the lalter want will be supplied, as it 
will certainly add much to the value of the work, which, 
notwithstanding the defects in plan we have mentioned, 
15 an important contribution to the information we 
already possess about British Guiana, Mr. Brown, it 
may be remembered, was the discoverer of the magnifi- 
cent Kaieteur Fall, on the river Potaro, a tributary of the 
Ebsequibo, an account of which we gave in Nature 
shortly after its discovery in iS7o(vo1 111 p 108). The 
excellent map and wfll-exccuteil illustrations add much 
to the interest and value of Mr. Brown's work. 

The Royal School oj Mined Magazine. (London . 

Wyman and Sons, 81, Great Queen Street, Lincoln’s- 

Inn Fields, W C ) 

This magazine, the first number of which we have just 
received, is to be issued three times a year, under the 
auspices of the students of the Royal School of Mines, 
and IS to be devoted to articles on travel, athletics, foot- 
ball, and to other matters connected with the school. The 
present number contains several articles, by former stu- 
dents, on iravclj an article on football, together with 
a record of matches played by the Royal School of 
Mines' Football Club, during the session 1875-76. It also 
contains a list of papers on mining and metallurgy re- 
sults of Royal School of Mines for 1875-76 ; a report of 
the annual dinner of the club , besides two original poems, 
both of which are good, 

We confess we arc a little disappoinLed that greater 
attention has not been paid to scientific subjects , we 
have no doubt, however, that this will be rectified in 
future, and we heartily recommend the magazine to all 
interested in the Royal Sehool of Mines. J McD C. 


LETTERS TO THE EDITOR 

\1 he Editor dots not hold himselj tisponsihU for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond vnth the wrUas of, rejected manuscripts. 
No notice is taken of anonymous communications, 'Y 

Storm Waves of Cycloaea 

1 szo to submit the following Buggestion, lo explsin in a 
imeral va^ hy tlic^ nccompniying disgram the view that might 
c token of the rise and great height of storm waves of cyclones 
at sea, such as occurred in the Bay of Bengal, and inundated and 
devastated extensive tracts of the coasts and islands on October 
31 and November i, 1876, 

It IS generally observed that when the winds blow Into a re- 
entering angle of any sea-walls or quays, that the surge of the 
wave rises higher in it than against the plane sea wall, and fre- 
aucntly it shoots up the comer in a kind ol spouting form. 
Again, the tides id ealuanea and fntha, having bell-ihaped 
mouths facing the ocean, and contracted inner ends receiving a 
river, rise to very extraordinary heights, as in those of the Severn 
snd Thames, where disastrous floods have just occurred. 

These heights are much IncreaBed when the winda blow into 
them, as westerly into the Severn estuary, and easterly into the 
Thames mouth, as during the recent ^ea The ordinary 
rise on the south coast of England of me lidea is generaUy 
only about ten feet, but at Bristol ihey may me to ibirtv or 
forty feet, which, m fact, would be greater than the hnght of 
any storm-wave in a cyclone in India. Now If the course of 
the revolving winds in a storm mass be considered ss a spiral from 
the outside to the maide, hke a coiled watch-spring, then the 
section of each spiral turn may be considered as decreaimg from 
the outside to the centre inside. This will iheRforc resemble a 
long xe-entaring angle or estuary tube twisted upon luelf as a 
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helix, and therefore if the water be driven in at the larf^ end 
and up to the imall end of the spiral. It should conbiderably in- 
crease in height aa it went alon^ and move with greater npidity. 

When arrived at the extremity of the spiral, it may be con- 
ftidcred to remain there for some time and spread itself out 
laterally m bulk at the high level as long as the violence of the 
ilonn^lablul But when ihc force of the wind began to diminish, 
this ] dcjueoub masi would more or less suddenly *-uhside, 
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and rush down on all aides to seek its natural level This 
might occur at sea, and be evidenced by the long swell or rollers 
frequently seen, or might be trams lalcd by progressive motion 
to launch its tremendous weight on the land, and inundate it. 
Tina, it may be conjectured, could only be elTected over lands 
about the level of the sea, over which the base of the funnel of 
the cyclone would advance, carrying the inclosed mass of water 
With It for part of the area of the revolving cirLle, which wouhl 
BO far be still able to draw ita supplies from the sea on the 
coast yet included in its motion As loon, however, as the 
fiouthem or equatorial limb of the circle had so far progressed as 
to leave the sea behind it, then ihc friction of the earth would 
revent the mclosed mass of water following the cyclone, which 
ad been already cut off from its aqueous communication, and it 
would be left behind to expand over and deluge the country lying 
under its level 

In speculating on the dimensions of the Den gal storm -wave we 
may assume, from the statements in the newspapers, that il wa^ 
a disc of fifiy miles in diameter and twenty feet deep, when viewed 


The meani for counteracting the duoitrooi eflects of the itorm 
or cyclone- wave In the Delta of the Gangei on life and property, 
would probably be found in the erection of mounds^ as proposrd 
by a writer ui the Timtx As this tract of country would be 
destitute of stone or rock, and be composed chiefly of mud and 
sand, it would be requisite to convert thii into bricks first, os the 
mud-mounds would not stand the impact of the storm- waves, 
even in this country. 

The design for the construction of these mounds wrould pro- 
bably be most suitable alter the model of the celebrated Tower 
of Babct^ projected by the post-Diluvial mhabiLanls of Mesopo- 
tamia for a like purpose of self-preservation from inundation 

VoRlKX 


“Polar Cyclones” — Etna Observatory 

In reply to Mr Clement Ley’s letter in Nature, vol. xv. 
p, 253, I /ear I cannot at all agree with him as to (he cause of 
the polar deprej»sions of the barometer He says “ The * polar 
cyclones’ appear to be themsclveB aggregates of those local de- 
pressions, or cyclones, which have penetrated into the Arctic or 
Antarctic regions, and have there partially or wholly coalesced.” 
Now, let us test the question in this way . — Suppose the suiface 
of our planet were all land, (|0 that theie was no watery vapour 
in the atmosphere , there would be no cyclonic storms, for they 
are due to what Kspv truly calls steam power, — would the polar 
depressions of the barometer lie observed as they are in our 
actual atmosphere? Mr Clement Ley's reasoning seems to 
require him lo say that they would not , T have no doubt that 
they would The causes which produce the W'cst winds ol the 
middle latitudes (Maury's " counter- trades ”) would act as m our 
actual atmosphere, and their centrifugal force, m rotating round 
the poles, would produce a space of shallow atmosphere at and 
around each pole, exactly like the depression at the centie of a 
vortex of water, whidi would show itself, as at present, by a 
depression of the barometer. 

I see m Naiukk of the same date that it is proposed to form 
a meteorological obj>ervalory on Etna I hope the ojiportuiiity 
may be taken of obtaining what is one of the greatest desiderata 
in the present stale of meteorology — 1 mean a set of comparative 
ubscrvalluns of the barometer taken at two neighbouring stations, 
one at the sea-levcl, and the other at a great height. One uiich 
set, continuous or taken at short intervals, extending over a few 
years, and accompanied by observations of temperature and 
wind (tlie latter by Eelf-regiBtenng anemometers), would probably 
give more inroriurLion on the physics of barometric waves than 
could be obtamed by any amount of observations, all taken at 
the sca-lcvel I have urged this in Nature before, but it us so 
important I hope I may do so again, 

JosETJf John 

Old Eoigc, Dunmuriy, Co Antrim, January 20 




Cyclone— VeitJeal Section, 


u R fnutrum of a cylmder, which might tlio repreicnt, when in 
R Btile 0/ gyration, a cone of the same diameter and forty feet high 
in the centre The contenti of (bb space would amount to about, 
in buJh, 1,094,785,668^000 cubic feet, repreietiting a weight of 
70,339^97^169,000 Ibi of lea-water, which would have flooded 
over a pei^ctly Icvd diitiict of a disc of about 700 mdei in diRp 
metiTi Of 39,970 fquAre Aet In area to the depth of one foot facni- 
■OB tally. 


The Boomerang 

Referring to my letter on the ** Boomerang ” 
which you were so good as to publish in Na [ ure, 
vol xiT p. 248, 1 may, perhaps, be permitted to 
add a few more statenwita on the lamo subject. 
Concerning the use of the b^merang by the 
North Gippsland aboriginal natives, I have no 
more to odd, but I have acquured some luforniR- 
tion in respect to its use among the blackfellowi 
nf South Australia, which may be of intereit. 

My infornunt u Mr James, now a senior con- 
stable in the Vietonan police, but formerly, and 
when I fint became acquainted with him, manog- 
ug a large cattle itation at Blanchewater, oa the 
borders of the so-caUed Lake Torrens Basin. 
Mr James has had great experience among the 
blacks of that distnct during many ycarj Doth 
before and after the lime I flni met with him, 
during my second expedition into Central Australia. 

1 quote Mr. James's alatements to me just as 1 noted them 
“Among the blacks about Blanchewater the boomerang is 
made for lulling game. It is pnnapally thrown among flocks 
of ducks, pigeons, and water-nena. It is not used oUen for 
flgbdng nor for lulling kangaroo They might use it in a row 
when short of weapon^ and 1/ their adveriAes were not more 
than twenty or thirty yards distant. The blacks did Hot 
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fetieTtliy like to me them except for kilim? imiU game, lu they 
often broke, and they have told me that Hielr boomerangs were 
not * strong enough ^to kill a man, For fighting they have no 
throwing weapons— no throwihg-Btlcka for their apeara, but throw 
them by the hand, and only do so in extremity, for the spear 11 
too valuable i weapon It is only used ai a pike ; and they 
oblniii their ■pcais by barter from some tribe to the north. In 
orditiniy hghting they use a weapon like a boomerang from 4 to 
5 feet in length. It Is held in both liands and blows are struck 
with the convex edge. They were not warded off when 1 saw it 
used, but the blows were struck nuliscriminilely — a sort of free 
fight. These weapons are made by themselves of boxwood 

“In throwing the boomerang 1 have seen it usually held nearly 
parallel with the horizon When thus thrown it would nse and 
return towards the thrower, but the blackfellows always told me 
that|although they could ensure Its returning near them they could 
not tell exactly where it would come to They could tell the 
direction but not the distance. If the boomerang strikes anything 
lU course ceases, 

“ Some years ago the blackfellows living in the mountains lUst 
South of Blanchewatcr had no boomerangs and no aucars Their 
weapons were yamsticka and stones They haa no ihicldi 
liuomerangs, spears, and shields were acquired by them from 
the Bianchewater blocks, in return for which they bartered 
Wallaby rugs ; at that time the Bianchewater and Deerie blacks 
had absolutely no clothing. 

" This system of barter 11 said to have been instituted by a llill 
blackfellow named Fompey, who, in 1856, was concerned in the 
spearing of two men at An^epino. He escaped and went north 
to the Decrie blacks, having first stayed some tune with the 
Bianchewater blacks, who understood both languigCB, being a 
border tribe He took up to the Deerie blacks some flour, 
sugar, tobacco, and fur some time settled at iCopparamaiina 
He endeavoured to raise a confederacy to drive the while settlers 
out of the Flinders Range, and is said at that time to have insti- 
tuted the system of barter 

“ I knew this Fompey in 1S57, when he sent another black- 
fellow, named Bianchewater Charley, to offer his services as 
'nauto shepherd.^ When Fomney then came in lie told me 
much of the nbOve concerning himself, which was also current 
ameng the tnbes He was a very shrewd fellow, and thus became 
a leader among them, lie was aflcTward'f shot fur killing station- 
blacks. The national weapons of the Bianchewater blacks ore 
stones. These are thrown of the sue of the fist, and are per- 
haps thrown os for as a hundred yards, and with precision for 
forty yards , and In throwing, a rotatory motion is imparted to 
the stone At about forty to fifty yards they con hit a small 
mark, such as a bottle, almost without fail. In fighting at close 
quarters they ward off spear blows by means of a short stick 
held in the hand, and if possible, m cases where the •pear has 
been thrown, clutching it in passing with the other. They do 
not use a shield for stopping spears, but agaliiat stones, wtuch, 
aa I have said, are the national weapons." 

Although much of the above cannot be said to be strictly 
belonging to the “boomerang," I have preferred to give Mr 
James's statements in full as given to me. 

Much that he says corroborates the statements I h«re made 
in the letter referr^ to 

' It is much to be regretted that no oUe else than ntyielf among 
your reader! In Australia bos recorded their obseriratlons on the 
“ boomerang," in reply to your correipondent's reediest. 

Balmidale, Glppsland, Victoria A. W. Howitt 

Longmynd Rocka 

Mr. H. B. Woodward, m his “ Geology of England and 
Wales," p. 28, stales that, near Shrewsbury, the Longmynd 
Rocks are overlaid canformably by the Lingula Flags. I should 
be glad to see the evidence upon which this conclusion is based. 
So far as 1 have examined Ihe district, the facts do not luilain 
Mr, Woodward’s view. Arenig fouili are found at the very 
held of the ravines which cut back nearly to the quartEite of 
the Sliper Stonei. The beds under the quartzite axe similar 
in lithological character to the Arenig shales above, and 1 have 
not heard of the lower shales vieldmg Llnrala flag fomili. At 
the base of the escarpment is Ibe fault whiim sepamtea the Stiper 
Stonei rocks from Uie Longmynd bedi. I believe the Stiper 
Stones bedi arc Arenig, in the ahaence of pcoof to the contiary 
The quartzoif band of the Stiper Stone! may represent the 
nrenaceoiu bed adopted by the Geological Survey ai the base of 
the Arenig. Charles Calijiway 

Wellington, Salop, January 15 


The MeaBurement of the Height [^of Clouds 

It has always been a matter of some interest to obLain mea- 
sures of the height of clouds, inde[)endeiiLly of observalions 
made from balloons or on mounUms. 

During last July and August 1 made a sriies of measures of 
cloud -altitudes -the first, 1 believe, of. tlieir kind — by photo- 
graplung the clouds simuUaneoiiily from dilfercnt stations 

The details of the pruLLS<i would occupy too mucJi space to 
be inserted here, but 1 have reason to believe that the results 
obtained arc not as much as three per cent. 111 ciror The cirrus 
clouds which I measured vaned in height from zz,ooo to 25,000 
feet , massive cumuli from 6,000 to 7,000 feet 1 did nut get 
any good examples of cin.i -cum ulus or ^llat^b U^iii-cluuds 
appeareil at all ailiLuilr-s up to 4,000 feet i hup-i lo resume the 
meabures at some future Lime AknDli ji Maii ulK 

lerliDg I’laccj Witham 

Mimetic Habit of Bats 

In September, 1875, whilst paddling 111 a doiey (dug ou*- 
boat) through a narrow and dark creek leading from Belize 
River, Honduras, to Reid’s lagoon, we d is Imbed a number of 
small bats which were clinging to the trunks anrl branches of the 
mangroves overhanging the water These bats were about six 
inches in expanse and of a giey colour so exiicily conesponding 
with that of the trees on which they settled as to be with diffi- 
culty distinguishable even at a distance of only a few feet They 
invariably dung to the trunk or bough uni/i i and 

were never, so far as I noticed, suspended from the branches 
I saw the same species in Black Creek of the same river m 
February last year clinging to the trees in a similar unanncr, and 
conclude it is the natural position of flic animal when at re 'll I 

send this note as I do not recollect havm.^ any here seen this 
curious mimetic resemblance and peculiar habit remarked upon 
101, Grove btreet, Liverpool, Januaiy 22 .S Arciilr 


THE SPUN TANL O d/> KA TJON 

nuEsiiON^ 

following papci on thi'i subject was, rcid at the Pans 
^ Academy ot Sciences cm January iS - , — 

The Academy has perhaps not fiugottcn tint at the stitta 
of July JO last, Dr Bastian Lnnouiiced the diiacuvci^ by him of 
the physico-chemical conditions necessary and sulficienl for the 
bpoiilancous generation of certain varictic*. of microscopic 
objects of the genus BihUmt The expenmciU winch, accojding 
to Dr BuLian, realises these condition:) is very simple . it con- 
sists m exactly ncutiaJisiiig by lifjnor poLass-x: uimc iKprived of 
every organic germ and exposing the mixtuie to a tcinpciatuie of 
fifty degrees In those condiLions certain vancties of bacteria 
promptly appeared. 

Dr Boxtian lias no doubt as to the bearing of his couclusiuns. 
To all who arc attentive to ineilicaL niovements it is evident 
that the debate relative to spontaneous jgeqcraiiun has been 
lemoyed mzo tk« 'iKiinaln of llie etldlogy or conttigiou.'i diseases. 

Ilmmcdiately repeated the experiment, and 1 pioved, among 
other things, that it is sufficient 10 deter mine the satuiation of 
the urme by solid potash instead of potash in aqueous solu- 
tion (which doci not modify whatever be the phynico-chemicol 
condition! to which it is Babjected)for the mixture to remain per- 
fectly stenle. I hente concluded that the interpretation given by 
Dr. Bastion to hu expenmen t waa totally inadmu&ible. 

Dr, Bastion replied {CempUs Rtndus^ July 31 and August 21) ; 
he did not at all dispute the legitimacy of niy reasoning, but he 
oflirmed that I repi^uced Ills experiment badly and exceeded 
the exact point of neutralisation ol the urine Such is, accord- 
ingto him, the cause of the sterility of the liquid m my hands. 

The question is then limited to the point . Have 1 done any- 
thing else but replace the liquor potassre by molted potash, 
and specially, have 1 exceeded the point of snluration of the 
unne, and is there anything amisa in so doing? 

I have examined the debate reduced to these terms, along 
with M. joubert, with all the attenlion of which we are Both of 
us capable, and we are able to declare to the Academy, on the 
basis of new experiments, that the exact neuirahs.aiion of the 
urine by solid potash, which we had mehed, left the urine 
itetiln. We add, alLhough that may not be indispensable, that 
there is no obstacle to the fertilisation ut urme, 111 the expert- 

■ Cbnanucd fnm p 303 

> NdLq do ihq AUrnuion of Uriiit m rererence to Recent Commuaicstioas 
of Dr, Bssuoa, by MM. Puieur auil JouLaii. 
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meat of Dr. Butiui, m exceeding the point of saturation, even 
leDtlbly,^ 

The conclusion of mj reply of July f 7 last is then unassailable, 
consequently it is not accurate that Dr, Bastian has found the 
physico-chemical conditions for the spontaneous generation of 
bacieriEL 

We have examined experimentally, with not less attention, 
all the other points treated by Dr. Bostian in hiB papers of July 
If and August 21, subsequent to his ongiual note of July 10 
We are prepared to ducuis them, but as they might distract 
attention from the mam point of the debate we sliall return to 
them later if convenient. One thing is of importance at the 
present moment, to know if Dr. Bastian 11 still convinced 
that urine, exactly neutralised by potash, yields microscopic 
omniims. 

What we have said on the Influence of solid potash may 
be repeated for liquor potass^e oiler it has been raised to 110^ 
But vre wish to reply to-day to Dr Bastion solely by the fact<; 
relative to solid potuh, which sufhee by themselves alone to 
condemn the conclusions which he has deduced from hii experi- 
ments. 

The reader will doubtless remark that m the preceding abstract 
we have scrupulously avoided introducing the word girm and 
opposing a doctrine to a doctrine We have to do with a fact 
Yes or no, does urine which has been boiled so os to be sterile, and 
better still, fresh, natural unne, just from the bladder, not having 
been submitted to any prelinninaiy boiling — does this at 50” yield 
organisms after having been neutralised by potash ? Dr. Bastian 
says yes, and this is his pretended great discovery, We say no, 
and we demonstrate by proving that Dr. Bastian would have 
obtained a result absolntely contrary to that which he published 
if he had made use of the substance KO,HO, which alone, in 
cases when it 11 pure or only associated with mineral matters in 
small quantity, has the exclusive nght of being called potash. 

The following reply to the above by Dr. Bastion was read at 
the Paris Academy, January 22*, — 

At the sMnee of the Academy of January 8 |M Pasteur, in 
conjunebon with M T°uhert, contnbuted another “Note sur 
PA lie ration dc PUnne,'* in reply to the last communication which 
1 had the honour of submitting to the Academy at its shnee of 
Au^st 21 of last year 

It may, perhaps, be permitted to me to state that on account 
of my researches on the fermcnlation of unne, much fuller than 
what has appeared in the Kaidus^ is now to be found in 

the /VM-mnNf j- of the Royal Society No lys, 1876 , and to this 
paper 1 wohld particularly call the attentiun of all those who are | 
interested in the question of the mode of origin of Bactena and 
other related protnems. 

1 have found, as stated in an earlier communication to the 
Academy, that previously sterile unne, when exactly neutrobsed 
by boil^ liquor potassse (of the British Pharmacopoeia) will 
rapidly ferment and swarm with Bacicria, if the mixed fluids 
are mamtuned at a temperature of 50” C. M Pasteur, after 
repeating my expenmenU with certain vanalions, said {Comply 
, July 17, p. 178)1 **!• m’emprcsBC de declarer que lea 
experiences de M. le Dr. Bastian sont, en effet, trt:s-ciEaoUA ; 
elles donnent U plus souvtni les resultats qu’il mdique.’* lie 
then explains why he differs from me ai regards the mteroreta- 
tion of these experimental results. It is somewhat confuiuig, 
therefore, to find M Pasteur now saying in his most recent com* 
municatlra ; *'une seule chou importe en ce moment, e’est de 
savoiT 51 le Dr Bastian est toujuius convaincu que Punne neu- 
trallsife exactement par la palassc donne del organismes micro- 
scopiques ?” My reply is simple. M. Pasteur Las implied (/or. 
cti p. 179) that solid potash heated only to 100° C. does lead to 
such on cifect ; 1, however, have made no experiments with 
solid potash, though, in openting with the boiled liquor potauz 
tlrcaay named, luve many times obtained the reiult indlcatedi 
and am quite prepared to demonstrate to others the fact of the 
occurrence of fermentation in unne under these conditions 

In using solid potash M. Pasteur departed from the conditions 
of my flxpenmenifi in a way which was wholly needleai. It will 
be foand much more convenient for other* to repeat them exactly. 
Seeing that a strong solution of potash in suitable quantity can 
be easily heated in a closed glass tube to the temperiture which 

' It is sot UHhtP to laj here that, contraiy to what is gonorolly odmilttd, 
uniB in squoom aeludoa or id unoe » lUcompoicd at 100' C. and evan 
al temiiw^iina mndi loww. The pnidna of decompoihioo u carbonaie 

■"^On^SelFaniHatation of UriDS. Reply to If . Pasteur. By Prof H. C 
Boslian. 


M. Pasteur desires (iio° C.), there is absolutely no reason for 
lubstituLing solid potash as he has done The liquor potasstt 
used by me has Blways been procured from Mr, Wm. Martin - 
dale, of 10, New Cavendish Street, London 

In his "Note” of July 17, the interpretation given by M 
Pasteur of my results was that the liquor .potassEe ured by me 
immediately after it had been heated to 100“ C, induced fer- 
mentation in the uTiae because it contamed hying germs not 
killed at this temperature of 100" C , but which would have 
been killed had the potash solution been heated to 110° C. M. 
Pasteur has strangely understood my meaning if he thinks, as he 
now intimates, that I have not contested the iegicimacy of fais 
reasoning I am very far from regarding It as "irreproachable,” 
and that for reasons which I have previously given. If, how- 
ever, 1 have not been able to make myself understood it will 
be well for me to repeal the reasons on account of which I 
still absolutely reject M Pasteur's interpretation. They arc 
these ■ — (1) It u to me incredible that a fluid so caustic as the 
strong liquor poLassse which 1 have employed could contain 
living germs after it has been raised to 100° C , and It is not too 
much to ask that he who makes such an assertion should prove 
it , (2) that liquor pntosiae {wh^n added tn proper quantify to the 
unne) is just as efficacious after it has been heated to 1 10'* C. 
as when it bat only been heated to 100°; (3) the decisive proof 
that liquor potaESDC prcviaiisly heated to 100” does not induce 
fermentation in sterile unne by reason of its containing hvlng 
germs, u to be found in tlie fact that the iddition of one or two 
clropb of U only (when much more would be required for neu- 
tralisation), subsequenlly leaves the urine as barren as if no 
solution of potash had b^n added , whilst if the liquor potossie 
really induced fermentation in the cases mentioned above (a) 
because of its containing living germs, then one or two drops of 
It would always suffice to infect any quantity of sterile unne to 
which they may have been added 

In his last communication to the Academy, M Pasteur 
says . — ‘*La (question trouvedone limitee .1 la connaissancc de 
ce point : — Ai-je fait autre chose que dc remplaccr la potassc en 
solution par de la potasbe fondue, et notablement, ai-jc deposid 
le point de saturation de rurinc, el y a-t-il quc1r|ue in convenient 
i le faire? ” To these three questions I reply as follows — (0 
Yes, loo much potash was also added , (a) Yes, in those expen- 
ments in which you obtained negative results, you expressly 
state that potash was added in quantity sufficient to render the 
fluid "alcaline” Compt Rend t. Ixxxiii pp 179 and 377 i (J) 
Yes, according to my experience, any amount of potash beyond 
what is sufficient to neutralise the unne in its unboiled state 11 
decidedly prejudicial to the inducement of fermentation, and 1 
have especially cautioned expeiimcnlaluts on this subject (Me 
Froett dings of Royal Society, No 172, pp. 152 note\t and 1 55 * 

I would alio call M Puteuris attention to the fact that in his 
last communication to the Academy, as pnnted in the Compt 
Rend for January 8, on the two occasions on which he j)rofeiises 
to describe my experiment, he docs it inaccuralely. rhuJ, on 
p 65, lines 2 and 3, and also on p 66, in the sixth Ime from the 
termination of his note, he omits to mention the important fact 
that the added hquor potasEo: was previously boiled. 

Farihvr diicuision Dctween M Pasteur and myself seems to 
me in the present phu* of the question to be almost ukUu 
C ertainly, no good can come from our alternate enunciation of 
opposite experimental result, when precisely the iuds methods 
have not been had recourse to. For my own part 1 am per- 
fectly ready t6 reproduce before competent witnesses the results 
of which I have above spoken; or, filling this opportunity, 1 
shall also be content patiently to await the ultimate decision of 
other properly informed fellow mveitigaton, both here and on 
the Continent, as to the correctness of the facts which 1 have 
hod the honour of announcing to the Academy. 


JOHANN CHRISTIAN POGGENDORFF 

CCIENCE has lost one of her most diligent and 
^ devoted servants by the death of Prof. Dr. J. 
C. Poggendorff, in Berlin, on January 24. He was 
bom in Hamburg on December 29, 1796. The early 
deaths of both parents forced him at a comparatively 
tender age to engage in the rougher conflicts of hfe ; a 
circumstance which, however, contributed in a great 
measure to the rapid development and maturity of hli 
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mental powers. At the age of sixteen he enterefl the 
establishment of a pharmaceutical chemist, and was 
actively engaged for eight years in this occupation, llii 
hours of leisure were devoted to scientific study, and his 
aspirations gradually rose above the narrow limits in 
which he was confined. These longings were gi atihed m 
1S20, when he was enabled to enter the University of 
Berlin as n student of physics. With restless energy 
Foggendorff entered upon his chosen field and quitkly 
gave evidences of more than ordinary talent In 1B21 
Oken*s Isis contained his hist papu, “ Physico-Lhcinical 
Investigations upon the Magnetism of the Voltaic 
In this article he describes his discovery of the electro- 
magnetic multiplier or galvanometer, foiined by carrying 
a wire Ecveral limes round a magnetic needle in a vertical 
plane ; an apparatus which with Schweigger’s later im- 
provements, IS in univcrsiil use. Other articles on closely- 
allied siib)ucls appeared at this period in Gilbert's 
The abiliiics of the young phy-jicist were soon recognised, 
and he received from the Royal Academy of ScieuLc^i .u 
Berlin the post of “ observator whu h enabled him to 
continue his scientific investigations The leading itr: ant^i 
ol the day — G. Rose, H. Rose, v. Iluch, Alexander v 
Humboldt, Mitscherlich, and others— gave him also a 
warm welcome into the circle of their fnendship, 

In 1824 roggLuJoiff conceived Ihe plan of issuing a 
new physico-chemical journal on a more extensive bnsis 
than any other hitherto existing in Germany. The 
above-mentioned investigators, as well as ller/cluis, 
Arfredson, Bonsdorff, and other prominent loieign che- 
mists and physicists promised a hearty co-opcration in 
the new enterprise Before the completion of the pre- 
parations, the death of Prof. L W. Gilbert, of l.cip/ig, 
who for twenty-five years had issued Gilbert’s* AnutiUii 
tier Physik^ left that periodical without an editor I’og- 
gendorff entered at once into negoMations with the pub- 
lisher The result was that he edited the seventy-sixth 
and closing volume of Gilber.t’s senes, and then issued 
the first number of the Annaltn ikr Physik 11 ltd Chcmti 
This was the decisive step of Foggendorff’s life. Al- 
though but four years had elapsed since the commence- 
ment of his university studies, he brought to the new 
undertaking a bieadth of knowledge, a keenness of dis- 
crimination, and a true love and enthusiasm for his woik 
which, united with the warm co-operation of leading in- 
vestigators, gave }}\Q.Annal€n at once a prominent position 
among scientific peiiodicals The somewhat exacting 
duties of the new position did not prevent the continuance 
of his researches. In 1827 he invented the magnetometer 
for the measurement of inuiuLe magnetic variations. At 
this time, also, papers appeared from him on ihe vibra- 
tions of light, on the aurora borealis, on the law of rh/iu 
Sion of gases, on the decomposition of cbemic.il com- 
pounds, on the relations between the elements of ternary 
compounds, ^c,, all of which evidenced a comprehensive 
grasp of the varied departments of chemistry and physics 
In 1834 he leceived the degree of Fh.D fron^the Univer- 
sity of Berltn, and in 1844 the degree of M.D, from the 
University of Konigsberg. In 1834 he was elected to 
the position of extraordinary professor of physics at 
Berlin, m which relation he continued to the lime 
of his death The Royal Academy of Sciences at 
Berlin elected him to membership in 1839, and the most 
important of hia subsequent researches were published in 
the Transactions of the Academy. These were confined 
almost exclusively to galvanism and electricity, sind form 
altogether one of the most valuable and extensive contri- 
butions which has been made to our knowledge in this 
department. Hii labours were chiefly directed to the 
Study of electro-chemical and thcrmo-elcctric phenomena, 
me^iodB of measuring the intensity of the galvanic 
current, the laws of galvanic pmaniauon, the resistance of 
varioui conducting mediums, &c., as well as the mventipn 
of numerous pieces of apparatus applicable in this branch 


of physics In 1837 Prof Foggendorff was actively engaged 
wiih Liebig in the preparation of the first volume of the 
well-known “ Hamlwbrterbuch dcr Cbcmie,” but waj 
unable to continue his co-operation in the succeeding 
volumes A series of biographical sketches, " Lebens- 
hmen ziir Gcschichtc der cxacLen Wissenschaflcn," ap- 
peared fiom his pen in 1853, and were followed in 1863 
by a compendious Biugraphisch-litcrarisches Hand- 
wbrtcrbuch /ur Geschichte dcr exacten Wissenschaften ” 
'this book of about 3,000 pages includts the biographies 
and fiagments of works and papers of the scientific men 
of all nations and all times, and involved an immense 
amount of time m the preparation. 

Valuable as were the experimental results and cncyclo- 
padic labouis of Prof. Fo,;gendorff, they assume a subor- 
dinate position by the Side of the great lifc-uork on which 
his cneigics were chiefly expended In the long 'jcnes ot 
over 10(1 volumes of the Annalen tier Physik und Chemie^ 
he has left behind him the most enduiing nionurnmt to 
his 7e.\l \ml devotion in the cause of science. His rare 
combination ol talents, his fine critical powers, liis un- 
ll.igging industry, and his long period of service rendtr 
his scientific editorial rareer slrikiii>'ly siniilai to ibat ot 
the recenil)-dei eased founder and cdiLoi ot the Revue des 
deiiv Moiidt'!\v\ the world of politics and Utters Iht- 
translation ol the ai tides ol foiL'ign investigators fonned 
no small pait of his editorial labours The seventy-six 
contributions of Faraday alone occupy between two and 
three volumes, those of Brewster and Rcgiiault require 
each over a volunie. It has been calculated that about 
one-fifth of the total number of volumes of the Annalen 
would be ociupied alone with the editoi's translations. 
The original plan of making the Ahiuikn a complete 
retold of all advances made in both chemistry and 
physics gradually became impossible, as the opportuiutics 
and incitements for original rcseareh iru leased With 
the appearance ul the various chemical serials in Ger- 
many, the dcpartmiint of chemistry became less .ind less 
pionuuent, luUil the Annalen has assumed an almost 
purely physical character. 

Ever uatchful to detect .and recognise merit in folio w- 
laboLiuts, he stood upon peculiaily intimate and friendly 
relations uiih a large pioporiiou ol his extensive siarl of 
contiibutors. Their feelings of love and lespcit found 
opportunity foi expiession three years ago, when many of 
them gathered to celebrate tbe fiftieth anniveisary of the 
founddiiun of the journal. Thi. occasion was v^eiy hLl> 
observed by the picsentaCion to the aged editor of a jubdee 
volume of the Annalen, compiled under the direction of 
the contributors, and containing special artieics Irom a 
nunibci of leading phyhicmtff. The hope then e\pre;st-d 
that it might be followed by many more ^ olumes under 
his editorship was not destined to be fulidlcd. He had 
reached his eighty-fusi ycaruiih unimpaired possession 
of mental and physical powers, when death suddeidy re- 
moved him from his sphere of earnest, useful activity, 
after a brief and painless illness. A Large assembly of 
men famous 111 literature and science, gathered at the 
burial ceremonies, to pay the last tribute 10 the iiiemnry 
of their uepaned friend It is not alone in science luat 
Foggendorff will be missed His kindly, genial, appre 
ciative disposition endeared him in Che hearts of men ir m 
all classes of society ; and the generous hospitolit) of Uis 
home will not easily be forgotten by those who have 
learned to know bim m the midst of the family circle. 

T. H. N 


T/l£ NEW STAR IN CYGNUS 

T he following three letters are published in the A uio- 
nomtsche Nachtchten^ Nos. 2115, 2116 — 

On December 3 I received the news of the discovery 
of the new stai in Cygnus, but the unfavourable 
weather *idid not allow me to search for it Ull the 5th. 
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The liar on that day, when the sky cleared up lor a few 
houn, was of magnitude, 4-5; it appears then to have 
decreased considerably in brightness, for Schmidt esti- 
mated the star on November 24, at magnitude 3. The 
colour of the star is not remarkable — yeUowish-Tcd ; the 
spectrum is one of the most interesting that I know. It 
is the coloured band crossed by numerous (from eight to 
ten) dark bands, and besides there are several bright 
lines visible 

1 have prepared an accurate drawing of the spectrum, 
which exactly agrees with a drawing made shortly before 
by Dr. Lohse. At the very first sight the spectrum of the 
new star appeared to me entirely different from those of 
the reddest stars, and a later accurate comparison with 
the drawing has enabled me to discover no satisfactory 
connection either with the so frequently met with band 
spectrum III^, or with the rare class III,^ (Secchi's 
type, 111. and IV. respectively). Of the bright lines there 
was one specially conspicuous in the farthest red, as also 
one on the boundary of the green and blue, and two lines 
in the blue In the yellow and green appeared some very 
bright stripes (? bands), which I, however, cannot con- 
sider proper bright lines (of which the specimen of glow- 
ing gas consists), but of which 1 believe there arc places 
in the spectrum, which, by contrast with the neighbouring 
dark absorption bands, stand out conspicuously. In the 
case of the very marked band spectra of Class Ilia, one 
has very often, and especially with a disturbed sky, the 
impression that there are bright lines in the spectrum, 
while with favourable atmospheric conditions, it is clearly 
perceived that regions of the spectrum deficient in lines in 
the neighbourhood of dark bands produce that impres- 
sion 

The observations were made by means of a small spec- 
troscope formerly described by me. With a larger Brown- 
ing instrument some measurements were later attempted, 
and one of the bright lines undoubtedly recognised as the 
second hydrogen line F The lines m the blue gave the 
wave-lengths 474 and 470 mill m m. Bright paces m 
the spectrum (very possibly bright lines) were further 
observed with 512 and 498 mill m m wave-lengths. We 
did not manage to measure the red lines. 

In further characterising the spectrum, 1 might state 
that the blue and violet, m companson with other stars 
which showed a band spectrum, was very well seen, and 
that, at all events, in conse(}uence of the proportionally 
small general absorption which this part of the spectrum 
undergoes, the colour of the star differs little from the 
mean star colour. 

On December 8 1 succeeded in confirming and com- 
pleting the observations herewith sent. I rstimated the 
star at magnitude 5 — perhaps it was even less. By means 
of the imall spectroscope several measurements were ob- 
tained of bright lines and stnpes f ? bands) of the spec- 
trum ; especially was it possible to ooserve very accurately 
the position of the red lines, and to identify them with 
the red hydrogen Ime C. The following further measure- 
ments were made 

Wavc^leii|Uu. 

5S7-589 Bright lines. 

469-470 1 

526-528 (E)[ 

513-514 I Bright itnpesi very possibly bnght lines. 

507- 509 

497^99 J 

485 -4S6 (F) Bright line. 

The stale of the atmosphere was bad, and very often 
the observations were interrupted by clouds for a long 
time. Tbe double numbers for the wave-length should 
indicate the limits within which the particular line lies 
accordiog to the measurements. It is hereby evident 
that besides the hvdrogen lines C and F tbe line D, 
(wave-length 487-5; appears bright in the spectrum of 
the star. Tbe magnesium line (o' 1 have not been able 


to see bright, but I have repeatedly measured a bright 
stripe, somewhat more broken than 6, which very possibly 
is identical with a bright line which, under specif circum- 
stances, stands out as the brightest line in the spectrum 
of the hydrocarbons. A line appeared to me to shine out 
temporarily in the violet, apparently the third hydrogen 
line in the neighbourhood of G. 

1 hope to be able, ere tbe star becomes too weak for 
spectroscopic research, to obtain some more accurate 
measurements in the positions of the bright lines. 

1 may in conclusion add the remark that in the con- 
stellation Cygnus there are three stars,^ whose spectra 
are without parallel ; we have therefore, in a tolerably 
circumscribed space of the sky, including Schmidt's new 
star, four objects which give a spectrum entirely differing 
from the many hundred stars examined hitherto. 

H Vogel 

Since the receipt of the first account of Dr. Schmidt's 
Nova the weather here has generally been of the most 
unfavourable character, and it was not until January 2 
that the new star could be examined with the 15-mch 
refractor of this observatory On the evening of that day 
the Nova was of about the seventh magnitude and of a 
decided red colour. The spectrum, as shown in a spec- 
troscope of Dr. Vogel’s construction, was of surprising 
brilliancy, and consisted of a faint continuous spectrum 
interrupted by five bright lines. The positions of these 
lines deterimncd in parts of the scale of the instrument, 
and afterwards reduced to wave-lengths by companng 
the spectra of moonlight and various elements are as 
follows — 

Mill m m. 

No 1 W. L 655 Intense bright red. 

2 581 Middle of a rather bright band m the 

yellow, fading off rapidly on both aides. 

3 504 Bnght, well-defined line. 

4 4®® II II II 

5 456 Faint Ime In the violet. 

It 15 remarkable that four of these wave-lengths agree 
closely with those of bnght lines previously observed. 
Nos. I and 4 are obviously the C and F lines of the 
hydrogen spectrum. No. 3 coincides almost exactly with 
the brightest line of gaseous nebulae, and lastly, No. 2 
corresponds very nearly with one of the bright lines m 
the spectra of the three remarkable stars in the Swan, 
pointed out by Messrs. Wolf and Kavet, and subsequently 
observed by Dr Vogel (see Bertchte d. KonigL Saclis* 
Ces der Wiss, Math. Phys, C/., 1873, p. 556 ff ). As yet 
it has been impossible to confirm the above results, but 
considering the great interest of the subject 1 venture to 
lay this imperfect account bc/ore the refers of the Astro- 
fwmtschc Nachrichten. RALPH COPELAND 

Lord Lindsay’s Observatory, Dunccht, January 8 

Yesterday night 1 observed the star of M. Sclunidt ; 
it was about the seventh or eighth magnitude, of a colour 
tending to greenish, but yellower than on the preceding 
day. The spectrum is formed of two strong lines, of 
which one corresponds to hydrogen and the other to mag- 
nesium, The sodium was still more marked and bnght. 
There was besides another Ime m the violet, probably also 
hydrogen. The red of this gas is very weak and docs not 
bear measurement. Besides these four very beautiful lines 
there were a number of small lines between D and the 
magnesium, but the swe where are the two bright lines 
of magnesium and tne F and the H is almost devoid 
of light. After these two bright lines towards the violet 
there is a dark gap, and ^en follows a group of very fine 
lines. So that the description given by M, Cornu is cor- 
rect . only the bright lines are not bordered by nebulosity, 
but are as perfectly defined as the bright lines of nebulae. 

Rome, January 9 P, A. Skcchi 

■ B D Na 4COI, 400x3 + 35* ; 3056 + 36' , by Wolf and Rayat duco- 
wrad, by me accuntely eaamiiMd CommimlciEcd lo ihe A' JdrAj. 
CfMrilMch, der fVti* ■ December la, 1B73 
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FERTILISATION OF FLOWERS BY INSECTS^ 
XV. 

Alpine Species ef Gentiana. 

I N previoui artidei I have attempted to show that in 
we Alpine region Lepidoptera are relatively much 
more frequent visitors and fertilisers of flowers than in 
the plain and lower mountain region , and that, in 
connection with this fact, in the Alpine region certain 
flowers are found adapted to cross-lcrtilisation by butter- 



Fic 94 

ViGi 04. 95 — On/ZiiMii lut€a^ L — Fia 94 —Whole flower, a liille mag- 
uned, seen obliquely rrain above Fig 95 — Uudermwi portion of the 
OTuyj ihowiDg the ncciuy and two filamonii ^ 

flies and moths, the nearest allied of which, inhabiting 
the plain or lower mountain region, are adapted to cross- 
fertilisation by bees. As a further confirmation of this 
itaternent, we may consider the genus Gentiana, which, 
besides some species inhabiting the plain and lower 
mountain region, includes various beautiful Alpine forms 
The former, G. cruaaiay Cr. pneumonanthe^ and G, ahata^ 
are all adapted to cross-fertilisation by larger Apidse, 
chiefly by bumble-bees, whereas in the Alpine region, 
besides many species adapted to humble-bees and one 
accessible to insects of all orders, there are also nume- 
rous species adapted to Lepidoptera. 



Kigi 97 — fTmr/Mia L — Fio 96.— Flower lo in mIutaI poil> 

iloB (neBrly iti iX tht kniaaor put of the corelU hATm^ bean removed, 
AA (aj AA chA fiUiiMatA, whioh An not unilAd wuh iL Fig 97 — Fiml of 
thessmoflowtf. 

It be worth while considering by what modifica- 
tions or structure the adaptation of one and the same 
genus to luchdiflerent visitors has been effected. 

I. Alpine Species of Gentiana accesitble to Insects of all 

■ CoQllnuAd Ikom vol siv , p. 17L 

* Tho'fallowiiiff onplAnuioa of ihe lottenng Appliat lo All llw Jigurci - 
a K uA'rs, m ™ cslySi cAachAOHU conduenap to the honiy* n ^corolUi 
Jt — InmnATi, « ^ oeotuy, ov opAninu ooadugliu 10 tha h(My, av m ovAry. 
> w p«nli, praicauig haln (Spnogel'i budackoX r^Mpab, r/ — 
rtigmS 

3 G germettSeAf and aatanilm, inhabit ihs Alpine region, 

the wountaia regionp and the pJam. 


Orders . — By far the most simple structure of flowers 
among all the Gentiane is to be found in G. lutea (Figs. 
94, 95;, which mav therefore perhaps be considered as the 
nearest allied to the common ancestor of the whole genus. 
Its flowers are perfectly open ; the anthers and stigma 
are developed simultaneously, and in some flowers one 
of the anthers is found in contact with the stigma, so that 
self- fertilisation is by no means excluded. The honey — 
being secreted by an annular swelling of the base of the 
pistil (n, Fig. 95) BO copiously that a large drop of it 
completely covers the excavated base at each of the five 



Fig 98 

Figi 98 101 -~Grmtram» ifMrila, Rottb (giactaJtj, TbonL) —Fig gfl — 
Flower Been from abova (3I iX Fic 99 —The middle pari of ihe Hma 
flower (7 1) Fig iqo — Leteral view of the lame flower (il ' ■> 
Fig 101 —A piece of the corolla with the adherent fiUmentj ena nc- 
Unei. Fic 10a —Flower biECcled longitudmaJly (3I . iX 

petals and touches the two neighbouring filaments — u 
visible and accessible lo flying insects of all orders, whilst 
ants and other insects creeping to the flowers are fre- 
quently prevented from gaming the honey by the basal 
lobes of the opposite leaves uniting round the stem, so as 
to form a kind of basin in which rain-water is collected^ 
The splendid yellow colour of the large flowers, which 
are grouped in numerous whorls round stems of more than 
a man’s height, makes them more conspicuous than the 
flowers of any other species, and attracts plenty of various 
insects, which alight on these flowers for honey and for 
pollen.* Some of them alighting in the middle of the 
flower will first touch the stigma and dust it with pollen 
from previously- visited flowers, and thus effect cross-ferti- 
lisation This, however, is by no means secured, and 
many flowers, in spite of numerous visits of iniecti, may 
remain quite unfertilised by them, so that the possibility 



Fig. 99. 


of self-fertilisation above alluded to is probably not use- 
less to the plant. 

2. Alpine Speaes of Gentiana adapted to Humble-bees — 

■ SoA Karnor, Dim Sckutmimtttl Jrr BlOiktm gtgwm wnUrntlmF GdriB. 
Wm 1B76, p. 807. 

■ Only oocA hAva I hmd Ihe opportunity of votching G luien. in ihi Roeag 

Vnlley, aiAf PonlrmnA, July 19, 1I76. Har I found Iib flowen viiiimd by 
CoLBOPTAAA ' fmivgultaha, uaid Bpeaineni , Amfkim^k M gMM 

DU menu! ipecmeai , E^nua atsiipa, in ihe lugeit nunber 
DirTUA , fomo ipcclti not y« Icnown to me , Lbfiiwptapa AgnttM 
aefiiiMA, pretty frAquenily, mcking. HYMAHorrenA TwnikrtU ipeciAA 
(uaiUAr to T hiba tpAcimoAi Amikiopkarm ipec , pei y«c kbown 

to «A, SomA ipAclmBni , And ooee, Bembrns pTmiornm, 0 , the lul |wo both 
■ttCkiue*Diid ooUAetini pbUn, 

Q a 
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Ftfom flOWen 16 ilnple u thoM of G. lut^a^ whtcli openly 
offer diev honey to ell flying iniecti , but, in iplte of iheir 
•itnordfinavy conspicuoutneis, ere incapnblt ef lecariDg 
onMi-fartilUition by the vnrloui Tleiten^ the genui Gea- 
Iftnan odvnnceB to such spmet u cicclodc from the honey 
liw melorlty of the Icei induitrioui visitoi^ and at the 
■ame time compel the moit indiMtrious of the larger 
Apldte, chiefly toe humble-bees, to effect Cfoas-fertiliia- 
llon. whenever they fly from flower to flower. By what 
moaiflcatioDS of itructure this improvement hu been 
effected, m^at once be seen In Fig. 96, which represents 
a flower of Gentiana punctata^ longitudinally bisected from 
above to near the base. The petals, in &. luUa^ nearly 
completely separated, are here united, and form an 
obliquely upright bell, wide enough to inclose the whole 
body of any humble-bee. The pistil, just as in G. 
iutea^ stands exactly in the centre of the flower, and 
is terminated by two ncflexed branches of the stigma, 
but the fUaments, diverging in G, luUa, here incline 
togethei; so that the anttoa, developing some time 
after the stigma, and dehiscing extrorscly, closely sur- 
ronqd the pistil somewhat beneath the stigma. The 
honey being secreted, as in fr. /jir/ra, by an annular swell- 
ing at the base of the pistil («, Fig, 97), every humble bee 
is Induced to creep towards ihe base of .the bell-shaped 
corolla, and, when doing so, first touches the stigma and 
dusts It with pollen of previously-visited flowers, thus 
effecting cross-fertilisation ; then with the same portion 
of its hairy body it touches the anthers and charges itself 
with fiMdi pollen. The exclusion of the majonty of uso- 



Fhl leoL Kic< Ml. Fig ici. 


less Visitors from the honey is effected by the base of the 
coroHa being constricted, and the base of the filaments 
united with It (as far as Fig. • the narrow interstice 
between the -ovary and Ihe coroUa being thus divided by 
the filameati into as maiw narrow channels as there are 
petals and filaoients (in u, punctata commonly seven, in 
G, acaulis^ txdsa^ and others five)^ By these narrow 
channels humble-bees may easily pus their proboscides 
as far as the honey, whmas saw-flies, flies, and most 
beetles are unable to reach the honey. 

Thus the variety of visitors has been gready diminished ; 
but the humble-b«8, for which alone the honey is reserved, 
■re hence induced to make more eager and frequent visits ; 
and, as by these visits not fortuitously, as in luita. but 
regvuarly pollen is brought from one flower to the stigma 
of miother, crass-fiBitflisation In the species of this group 
VI far more ceruin than in (r. luUaj and the posiibiuty m 
edf-fertfliiatioD, indeed, seems to have been lost. 

Of eweMpdix qwdei of Gentium Iwhabidiig Gemany 
and SwitiojrlaDd, ekven belong* to the piciant group, whicn 
mu#t aWliisf orcCMirUy be cross-fmtUisod by hwbic-bces ; 
iuoidif , t oiides the three abovc-meMloflod opoowa in- 
bflblUv plain and lower mountaui region, the fbl- 
Jowing eUd Alpino onei : G. pmictaia^ pmtfpmna, pom- 
mantof, aauMt^ and /jtrte. 

But UCherto ooiiy three of thac eleven qvodtt have been 


actually observed to be visited and cross-fertUleed by 
humble-bees, namely, G. aeau/ii, by Ricca (*' Atfl della 
Soc. Ital. di Sc. Nat,” xiv. 3, 1871), G. pneumonanih§ 
(H. Muller, Bcftuchtung,’* p. 333), and G. ixeisa^ by 
myself. 

3. Alpine Species of GentianOf adapted at the sams time 
to Apida ana to Lepidi^tera,—\^\mK in the foregoing 



Fig. 103 

Fjc^ iei-105 — mm, Wulf — Fic loi — P'ower mco fron ibava 
(7:1} r 1C io4.~Th8 luna lom biwclM koDglUuUuUy, Fig. 105 
—A pjoca or tha corolla, wiih pei»li, protactlBS hun. tIamBBi, ud ul 
tanei (7 . 1) 

group Diptera and other useleia visitors are prevented 
Irom gaining the honey by the base of the corolla being 
constricted and by the filaments dividing the interstice 
between the corolla and the ovary into narrow channels, 
in the present group (G tenella^ Fig, 98-102*; G, nana, 
Fig. 103-IQ5) the same eflect has been attained by the 
entrance to the tubular corolla being barred by hairs 
(pr Fig, 98, 99, 102- 105), between whiiHi only four or five 
small openings (o, Figs. 99, 10^ are to be seen. The 
coroUai in the previous group wide enough to inclose the 
whole bod}' of a humble-bee, is here so narrow that any 
proboscis attempUng to reach the honey will graze the 
stigma and the anthers, and. when passing from flower to 
flower, will effect cross- fertilisation. But only Apids will 
be enaUed to thrust their proboscides between the pro- 
tccliog hairs, and only L<miaoptera have proboscides slen- 
der enoqgh to penetrate the small openings. Thus, in these 
flowers the visits of Lepidoptcra are useful for the cross- 
fertilisation of the plant, while in the foregoing group 
they are useless. 

Most probably ihe present group is not descended from 
the foregoing ; besides the narrowness of the corolla and 



Flo. 104. Fia lof. 


the protecting hairs, the posirion of the nectarief is 10 
peculiar to this group, that it is rather to be oonsideied 


« I feoBd, te Am Alps, G mMcirn vWtttd ud c ro MftadliMd hr Bmmtux 
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M A Mparttfl bnndit divcisiBC frw the common stem of 
the geniis GeodenO, even More G, luUa, For whilst 
in ail other species of Gontiana the honey is secreted by 
an annular ivrelUoff of the base of the pistil, in this eroup 
the nectaries are situated at the base of the corolla itself, 
between the aiamants (n, Fies. 101, 105). As hitherto 
G. twUa and G, have been disungulshed only by 
somewhat fluctuating characteristics, it may be of especial 
iDtereft that in G Untlla 1 have found each interstice 
between two fllaments to contain two nectaries {», 
Fig. loi), in G. nana only a single one (n, Fig. 105). 

To the same group belong G, campestru^ germanica^ 
amanlla, and obiust/olia^ two of which have been directly 
obierved by myself Co be visited both by Lepidoptera and 
butterflies. For instance, near Pontreiina and in the 
Val del Fain, August 6-8, 1876, 1 saw G. campestris re- 
peatedly visited By Bombus mendax^ Gerst. "f, but also 
by butterflies {Argynnis pales^ fiesperui serratula. Cohos 
'phicomonw^ Lycana argu^. 

The fourth group of Alpine species of Gentiana exclu- 
sively adapted to cross-fciUlisatlon by Lepidoptera, will 
be treated of in my next article. 

Lippstadt Hermann MOller 

( 7 b h§ conitHUid) 


DEEP SEA MUDS^ 

TOURING the present session I propose to Isy before Lhe 
^ Society several papers on subjects connected with the 
deposits which were founa at the bottom of the oceans and leu 
visited by ILM.S. Challenge In the years 1872, 1S73, 1874, 
1875, and 1876. 

InittwoamU xn usi for obiauUmg inforwiaHon o/thi depoiHf. 

It will be convenient to introduce this Aist communication 
wiih a brief deiaiption of the instruments and methods employed 
on board H.M.S. Challongeridih. the view of obtaining mforma* 
tion and specimens of these ocean deposits. The instrument m 
most frequent nee was the tube or cylinder forming part of the 
•oiuduig apparaluB. 

Dunog tne fint sia months of the cnuie thu cylinder was one 
having Ima ihsn an inch bore, and was 10 arranged with respect 
Co the weights or iinken that U projected about lu inches 
hanealh them. The lower end of the cylinder was fllted with a 
common butterfly valve. This arrangement gave us a very imall 
■ample of the bottom. 

In July, 1873, thu imall cylinder was replaced by one having 
a two-inch bore, and it was also made to project fully eighteen 
inches below the weights. This was a great improvement, as 
it gave a much greab r quantity of the bottom in most soundings. 

The tube was, in the clays, frequentlv forced nearly two feet 
into the bottom. On its return to the ship, the bnirerfly valves 
weft removed, and a roll of the clay or mud, sometuncs eighteen 
inchei in length, could be forced from It In this way we learned 
that the deeper layws were very frequently different from ihose 
oeenpying the mrface. 

In the Duuio oosei— as the Globigerina, Pteropqd, Radio- 
lariaOi and Ulatoa oosys— ^e tube did not niua^ ^neCrate 
the b^toiq over sin or seven mehes, tbeee deposits ofilmug more 
raiiitanfie than the clays and muds. Occaiiraally the tube came 
np without anything In it« but the outside was marked wiih 
etreaki of the luaok oxide of minganese, Ip itbout thirteen out 
of nearly four hondind jowduigs we did not g^ any information 
of a rellab'e aatare ahont the deposit. 

The dxvdge In use wu a heavy modifi9ftt(on of Ball’s natu- 
ralut’i diedgc^ and the tnwl was the ordinaty hipip tifwl of the 

BottiofUiaH instrtvnenti had generally a hag of canvas or 
ether eoMe cloth sewed into the boLioi|i of Uje n^lng, to pre- 
fffiat tliw soft day or oose froyn being entlivly washed out In 
Ibis way wc, at many aUtioqp, got, dong aith apimals, a large 
JWBtltvnf AosOi day, sfrves, oj piaraanese nodi^. 

While CmwUng or dpalging the ship shifted her position 
■ mfle or two^ bat we coMld not teU whether the 4M§e or tr^wl 

, " On Ihi Dfroflradaa of VdeanfopArh qmr the Floer of the Ocasn , 

CawacoiT, EeuiOK ud mne d om Pndinia w4 km DUaMraUoo mnd 
Desoapedde^* by If r. Joha ifrmay. Raad as Royal fiewcey^ Edm 


had been working over aJl that distance, or bsd merelv takan a 
dip into the depofUa. This should be remembered when com- 
paring the captoiia In one locality with those of another. 

Altogether then is much nncerteinty about the behaviour of 
the inwl and dredge In deep water. It occaaonsHy happened 
that when the rnaisat care was taken, and when it wu bdieved 
that the trawl had been dragging for some hours, it came up 
without anything in it, or any evidence upon it or in the attached 
tow-Dcts to show ihit it bad been on the bottom. 

During the last year of the cruise a low-net wu attached to 
the dredging Une just below the weightii which lut were placed 
a few hundred fathoms m front of the triwl or dreite Tow- 
nets were also attached to the trawl and dredge. These nets 
frequently came up nearly full of mud, and almost always oon- 
tamed minute things and /rsgments from the inrfsce layers of the 
bottom. 

At times the wnter-boltle attached to the sounding line came 
up with clay or oose m ilf o' Ml some of the deposit adhenog 
to Its undersurface. 

These then were the meau and methods em ployed for getting 
information concermng ocean deposits, and collectively they 
have furnished us with a large amount of materiaL A careful 
examination of the speamens procured hu already much m- 
creued our knowledge of tbe nature and distribution of ocean 
deposits, of the sources of the matenals of which they are built 
up, and of the chemical processes takiog place in the deep walen 
and on the flopr of the ocean. 

TA^ Voicank il4bru xn Ocfan Defenk and somt of th* Praduik 
of Us DisifU^sUioH and Detomposuion 

In a pnliminaiy report to Prof. WyviUe Thomson, which 
has been published In the Proceedings of the Royal Society of 
London, I pointed out the wide-spread distribution of yolc^c 
d^rxs In ocean deposits, and its probable influence in the format 
tion of deep sea days, and mangauese nodules or deposluons. 
In this i»pcr 1 proposa to treat of these subjects in more detail, 
and to give some of the results of observations which have been 
made sinoa the above report was written. 

Pnmite-Sfoms. 

The form of volcanic dibrU most frequently met with in ocesn 
derositi la pumice Slone. 

Specimens of these stones, varying from the use of a pea to 
that of a foot-ball, have been taken in dredging at eighty of our 
stations. I have placed the position of these itsUops on a map, 
from which it wUL be seen that they occur all along oju route. 

Near volcanic centres the dredge has frequently brought tbeip 
up in great numben, u off* the Azores iu the Atlantic, off New 
Poland and the Kennadcc Islands, at several places among the 
Philippine Islands, off the coast of Japan, and elsewhere. As a 
rule, they are not numerous in shore deposits when ihese are 
distant from volcanic regions, Iq d^sits far from land they 
arc most abundant In deep sea clavs, from which the ibelJs ami 
skeletons Ojf pufocp organisms nave hem all or neerly all 
removed. 

In Uic Nuaib Paoiffg the Isawl broughi np bushels of them 
from depths of 2,300 and 2,900 fathoms, Perhaps in no single 
instancB have we timwled succesifolly on any of our deep sea 
clays without getting numben of theae itona If there be an 
exception it is u the North Atlantic. But here It la to be re- 
membered that while we ware Invcfttigating the conditions of the 
Nonh Atlantic, our attention bad not yet been directed to tl^ 
importance of detecting the presence of pumice, and we have 
not preserved such large samples of Lhe North AtWtic deposits 
as tbqse of other legiooa. 

On the wpole, pumice-stooas are more numerou In the Pacifre 
than m the Atlantic deposit. 

In tbe Globigerlna and other organic oozes, they an abundant 
or^otfaerwistf aocofdiv u the deposit is near or far removed 
from volcanoes. Ig these oozes they never gecur so abundantly 
as in the days. They are more or M masked and covered up 
by the accnmnlatcd remains of forammifora, diatoms, or other 
surface osganlsms. In like manner they are obsmired in shore 
depodta by river and coast dctritui. Besides those spedmens, 
wmch are suG&ciently large to be examined by the hand, we 
detected with the mimKOpa minulo parhclei of feldspar m ali 
ow ocean depmiU. 

An inspection of the spccimeni which I have placed on the 
table trill show that the majority of these pumice stones have a 
rofled appearanoe. Some a them have vmdergoiu muck decOm- 
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poiltioD, whUt bthcn an little altered. Soma an ooetcd witli 
the perod^ of mu^eie, or heve itieeki of this subiUoce 
riinnlo^ throqgh them They ere the DOit frequent nudens of 
the nian^aiieie nodulee, to which I ihslL presentlj refer. Some 
ipedmeni which were dredged from a depth of ofer three milesp 
will, trhen dried, float for weeks la a basin of water ; others, 
which have undergone partial decompoiltion, sink at once. 

They present a great vanety of teatare and compoiitioiL They 
are white, grey, green, or black in colour. They are highly 
vesicular, or rather compact and libroui. There would appear 
to be every gradation from common feldipathic to dark green 
pyroaenic kinds 

We hod in them crystals of lamdin, anglte, hornblende, 
olivine, quarta. Incite, magnetite, and titaniferoui iron. Mag- 
netic iron ore was found in all the specimens eaamincd, either in 
cryitala or in the form of dust. The other mlnerali vary in kind 
and abundance In the diflerent ipecimeni The same cryatala 
which we find In the pumice occur m all the kinds of ocean 
deposits. 

Sources of the PumLe-Stoms, 

The pumlce-ilonei which we find at the bottom of the sea 
have most likely a 1 L beea formed In the air. Some of them may 
have fallen upon the aea ; but the ercat majority seem to have 
fallen on land, and been subcequently washed and floated out to 
ica by rains and nvers. After floaimg about for a longer or 
shorter time they have become water-lodged and hiva sunk to 
the bottom- Both in the North Atlantic and Pacific imall 
pieces of pumice were several times taken on the surface of the 
ocean by means of the tow-net Over the surface of some of 
these serpuV and alg^ were growing, and cr^tali of sanidm 
projected, or were imbedded in the feldspar. During our visit 
10 Ascension there was a very heavy fall of rain, such as had not 
been experienced by the inhabitants for many years, For several 
days alter many pieces of icoriz, cinders, and the like were 
noticed floating about on the surface of the sea near the island 
Such fiagmcnts may be Lraosported to great distances by 
currents 

On the shores of Bermuda, where the rock is composed of 
blown calcareous sand, we picked up fragments of travdled vol- 
canic rocks. The same observation was made by General 
Nelion at the Bahamas Mr Darwin noticed pieces of pumice 
on the shore of Palagoma, and Prof L Agassiz and hii com- 
panions noticed them on the reefs of Brazil During a recent 
eruption in Iceland, the ferry of a river 11 said to have been 
blocked for several days by the large quantity of pumice floating 
down the river and out to lea. All the pumice which we find 
need not be of quite recent origin. Mr. Bates informs me that 
great quantitiei of pumice are continually being floated down 
the Amazon. These come from near the foot of the Ande^ 
where the head-waters cut their way thrjugh fields of piunice- 
itones. In the province of Wellington, New Zealand, two of 
ilie nvers run through areas covert with pumice, and during 
floods bear great quantities out to sea 

Prof. Alex. Agswz has kindly furaiihed me with the following 
note : — 

** The river Chile, which flows through Arequipa, Pam, has 
cut its wa^ for some thirty miles through the cxiendve deposits 
of volcanic ashes which form the base of the eitmct volcano, 
MiiLl Some of the gorges are even 500 feet in depth, forming 
regular caflons. The whole lengih of the nver bottom li covered 
by well rolled pieces of pumice from the size of a walnut to that 
OL a man's head. In the dry season (winter) there is but Little 
water flowing, but m the summer, or raii^ season, the river, 
which bu a very couSUfe^le (7,000 feat in a distance of 
about ninclv miles), wves down annually a laij^ mass of these 
railed pumice-stones to the Pacific, The volcaaic ashes arc not 
recent. Ihere is no tradition among the Indiana of any eruption 
WUhm hiitOnc tUuea." 

Capt, Evans^ ithe present hydrograpber to the navy, Informs 
me that he frequently picked up pumice on the Great Barrier 
Reef of Australia. 

yb^cantc Athte. 

Near volcanic centres, and sometimes at great diatancei from 
land, we 4|id much volcanic matter in a very nne state of division 
at the bottom of the sea. This conaisU of minute particles of 
fddspar, bomblcnde, aujitc, olivine, mignetitai ana other vol- 
canic min^ala In the ooulh Pacific, many hundred miles from 
laadj and from a depth of 2,300 lathom% the trawl brought up 
s number of pkoH of tufa entirely compoaed of theic com- 
minuted fragments. These particles appear to me to have been 


carried to the areas, wh«« we find them, by windi, in the form 
of what is known as volcanic duit or ashes. Sir Rawson 
Rawson sent to Sir Wyville Thomson a packet of the volcanic 
ashes which fell on the island of Darbidoes, after an eruption In 
1813 on the laland of St, Vincent, W.l , one hondred and suty 
miles distant I have examined this, and find it made up of 
fragments of the same character as those in the tufa to whl^ I 
have just referred, some of the particles being perhaps a little 
larger We have lomctlmei found this ash m considerable 
abundance mixed up with the ahelli in a globigerina oose. la 
the deponti for hundreds of miles about the Sandwich Islands 
there are many fragments of pwoxenic livi, which 1 believe 
have been borae by the wmds, either as ashes, or in the form of 
Pele'a hair 

At HudoIbIu we were informed that threads of Fele's hair 
were picked up in the gardens there after an eruption of Kilauea, 
one hundred and eighty miles from the volcano. This Pele'i 
hair bears along with it small ciystali of olivine. 

Obsidian and Lava Fragments, 

Small pieces of obsidian and of feldipathic and baultic lavas 
were frequently found in deposits near volcanic islands. 

At two atatloni in the South Pacific, many hundred miles 
from land, we dredged pieces of this nature of considerable size 
larger than ordinary marbles It is difficult to account for the 
transference of these fragments to the places where they were 
found. It IS, however, in this region, and this alone, that it 
may be necessary to bring In a submarine eruption to account for 
the condition of things at the bottom. 

A consideration of these observations, and Ihe specimens 
which are laid on the table, wiU, 1 think, justify the concluiion 
that volcanic materials, eiiiher in the form of pumice-stonea, 
afihes, or other fragments, are universally diitribuLed in ocean 
deposils 

They have been found abundantly or otherwise m our dredg- 
ings, according u these have been near or far from volcanoes, 
or as there has been much or little river and coast detntus, or 
few or many remains of surface organisms in the deposits. 

Some of ihe Products of the DecomfosUkon of Volcanic Dibru, 

Clay, ^Pure clay, as is well known, is a product of the de- 
composition of feldspar, and the clsy which we find In ocean 
deposits appears to have had a similar origin 

In the depoaiti far from land the greater part of the clay origi- 
nates, 1 believe, from the decoRipoiition of the feldspar of frag- 
mental volcanic material, which wc have seen to be so universally 
distributed. 

Pumice-itone is largely made up of feldspar, and from its 
areolar structure is peculiarly liable to decomposition. Being 
permeated by sea- water holding carbonic acid in solution, ■ part 
of the silica and the alkalies are carried away, water is taken up, 
and a hydrated silicate of alumina or clay results. 

Like most days our ocean clays contain many impurities, 
these last being as vaned as the soarces whence the matenoli of 
the deposits are derived. 

Let us briefly enumerate the sources of these materials. 

We have (i) ihe matters denved from the wear of coasts, 
and thoie brought to the sea by rivers, either in a state of sus- 
penilon or solution. The material in auspeniion appears to be 
almost entirely deposited within two hundred miles of the land. 

Where great riven enter the ica, and where we hive strong 
currents, as in the North Atlantic, some of the fine detntiis may 
be earned to a greater diitanoe, but its amount can never be 
very large. In oceans affected with floating ice we have land 
dii^ carried to a greater distanoe than above stated ; for In- 
stance, we can detect such matenils in ths daposits of the North 
Atlsntic as far south as the 40th paral el N., and in the South 
Pacific as far north as the i^th parawl S. 

Some of the subctances in solution, as carbonate of lime and 
iJica, are extracted by animals and plants to form their shells 
and ikeletoni ; them last, failing to the bottom, form a globln- 
rina, a pteropod, a radiolarian, or a diatom ooze. We have uso 
the boDii of mammals and fish mixed up in diflerent kinds of 
deposits These, as well as animal and vegetable tisanes, gene- 
rauy are a source of phoapha^ fluoride^ some oxides of Iron, 
and poiBibly of other Ino^nic materul, 

Sir Wyvilla Thomson, early in the cniUe, Mggeated that much 
of the Inorguiic matenri m deposits is derived firom the souisoe 
to which 1 have just alluded. Our subsequent observations 
have, 1 think, shown that ongmally Sir Wy vdic gave too mudi 
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importance to thu u a lource of the materials in our deep 
deposits 

3 We have the dust of dcMits, which 11 corned great dis- 
tances by the winds, and which, falling upon the ocean, sinks to 
the bottom and adds to the depositions taking place. In the 
trade-wind regions of the North Atlantic we have a very red- 
coloured clay, in deep water, which is lordly made up of dust 
from the Sahara. Such dust frequently falh in thU region as what 
IB called blood-rain. 

3 We have the loose volcanic materials, which have been 
shown to be umveraally distributed aa floating puinicc, or as 
ashes carried by the wmd. 

This short review shows that the clay in shore deposits is 
chiefly denved from river and coast detritus As we pass beyond 
about one hundred and flfty miles from the shores of a continent 
the character of the clayey matter changes. It loses its usual 
blue colour, and becomes reddish or brown, and particles of 
mica and rounded pieces of quartz give place to pumice, crystals 
of sanidin, augite, oUvme, £cc. AIL this goes, 1 think, to show 
that In deposits far from land the clay is chiefly derived from 
volcanic dihrts^ though in the region of the North Atlantic trsde- 
windi much of it may be deriv^ from the feldspar in the dust 
of the Sahara, 

The pumice which floats about on the surface of the sea must 
be continually weathering, and the cUy which results and the 
crystals which it contains will fall to the bottom, mingling with 
the deposit which is in course of formation In our purest glo- 
higerma ooze this clay and these crystals are present If a few 
of the shells, say thirty faramiaifera, are taaen from such a 
deposit, and carefully washed, and Ihen dissolved away with 
weak acid, a residue remains, which is red -brown or grey in 
colour, according to the region from which the ooze came. If 
the same number of shells be collected from the surface and dis- 
solved away in the same manner, no perceptible residue is 
observed. The clayey matter would therefore seem to have 
infiltrated into the shells soon after they fell to the bottom 

I have already mentioned several instances of pumice-stones 
haring been found on coral-reefs. Many more instances could 
be given. These stones, undergoing dismtegration in these 
positions, add day, crystals of augite, hornblende, magnetic 
iron ore, &c , to the limeUones which the coral animals are 
building up. 

I have found these crystals in the limestones and red earth of 
Bermuda, and In a specimen of the limestone from Jamaica. 

Thi4 observation, it appears to me, pomti out that the red 
eaiLh of Bermuda, Bahamas, Jamaica, and some other limestones, 
may originally have been largely denved from fragmental volcanic 
matenali, which were carried to the limestone while yet m the 
course of format ion, There are also small partidei of the per- 
oxide of manganese in the red earth of Bermuda. 

( 7 h bt continued,) 


CHEMISTRY AND TELEGRAPHY^ 

"p^ISCL AIMING at the outset any pretensions which could 
be advanced in his behalf for the honour conieired upon 
him, Prof. Abel assumed that hii advancement to the position of 
president was mlended more as a recognition of the ipcdal im- 
portance of chemical science m its application to telegraphy. 
Proceeding upon this assumption he mode chemical science the 
basis of hiB addreu, and went on to show the principal direc- 
tions in which It bears Importantly upon the work of the tele- 
graph engineer. 

No stronger evidence of the value attaching to a combination 
of chemicar with ilectrlcal research need be sooght for than that 
which IS to be found in the liboun of the late Dr, Matthleasen, 
His inveatiiplions into the causes of the differences in the resist- 
azice of vsnous kinds of commercial copper were fd lowed by 
most important results. 

The series of experiments so carefuUy conducted by him 
showed the Influence which the pnncipal metalloids ami metals 
known to be naturally associated with copper exerted upon the 
conducting power of the pure metal, and he afterwards deter- 
mined the conducting power of important varieties of commercial 
copper, and thus rendered it possible to sssign to thdr rtel causes 
the efiormous difTersnces in the value of vanoui kinds of commer- 
citl oopper u conductoiB of eloctrldty. Fbr uutanoe, amongst the 
many facti mtabliihed by Matthleiaen'i experiments was tbe im- 

* Abstnet of Addreu at the opening meeriag' of the Society of Telegnph 
Eaglnoeri, January 04, by the Pieudani, Pior Abel . F R.S 
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portant one that by no combination of any other metal or alloy 
was It possible to increase the conducting power of pure copper, 
but that, on the contrary, a mo^t prejudicial effect was exerted 
upon it by the presence of some of the non-metallic elements — 
notably oxygen and arsenic — which are almost invariably to be 
found as im panties in the copper of commerce. It was these 
non-metallic impurities he found rather than the presence of any 
of the other metals which chiefly impaired the conductivity of 
copper, although both iron and tin exercised a deleterious influ- 
ence. Thus, fixing the conductivity of pure gal vano- plastic cop- 
per at 100, the addition of merely traces of arsenic reduced it to 
00 ; while an addition of 5 per cent brought it as low as 6*5 ; 
the existence, a^in, of i 3 per cent, of tin m pure copper 
reduced its conductivity to 50 4, and with only 0-48 per cenL of 
iron present the conductivity fell to 36. 

Specially intereBtiog were the experiments made by Mat- 
ihiessen to ascertain the cause of the good effects which had long 
before his day been observed to be produced upon the working 
qualities of refined copper by the addition of minute quantities 
of lead The existence of o 25 per cent, of lead 111 copper 
renders it so rotten Lliat it cannot be drawn into wire ; the pre- 
sence of even so minute a trace as o 1 per cent unfits it for wire- 
drawing Some special action must therefore take place during 
the mclling of copper which would serve to account for the 
toughening and soRening effects obtained by the addition of a 
small quantity of lead The fact that the copper when sub- 
jected afterwards to a most careful analysis shows nothing but 
the merest traces of lead, would indicate that during the process 
of melting, the lead combines with and removes from the copper 
some impurity which would otherwise materially affect its 
toughness and ductility. The well-known affinily of lead for 
oxygen, combmed with the fact that the presence of oxygen 
111 copper beyond some narrow limit was known to aflect its 
(j^uTlity prejudicially, afforded good reasons for supposing that 
this impurity could be nothing else Lhan oxygen, and this view, 
which was furlhcr supported by the beneficial influence of lead 
when employed in casting operations with copper and gun metal, 
received the strongest confirmation of its correctness from 
Matthiessen’s experiments Thus, the addition of o‘i per cent, 
of lead to a sample of copper (the two being fused togetner m a 
current of carbonic acid), raised its conductivity from 87 25 to 
93, and the amount of lead remaming in the metal after that was 
too minute to be detected. So with tin, the alloying of i 3 per 
cent of which with copper reduced, as has been already stated, its 
conductivity to 50 4 , yet on melting the sample fused in contact 
with air with o 1 per cent, of tin raised its conductivity to 94 55, 

It was these investigations of Malthiessen which indicated to 
the wire manufacturer whence he could obtain or how best fulfil 
the conditions for the pnnty of a quality of copper, which would 
meet the requirements of a conductor whose size might be laid 
down by the telegraph engineer, whilst his researches into the 
preparation of allojri brought the most valuable aid to the B A. 
Committee of 1861, m their determination of the standards of 
electrical resistance; 

But It IS not only in faciliUting the selection of suitable 
materials for conductors, as well as in raising their quality as such 
that chemical science has brought important aid to the telegraph 
engineer ; it has been most usefully applied in the investigation 
and determination of the matenols most suitable as the dmectrics 
of telegraph cables, and it 11 in this direction that telegraphy may 
look in the future lor the most valuable results from the labours 
of the chemist. Dr. Miller's mvestigations (instituted at the 
desire of the Submarine Telegraph Committee) mto the causes 
of the decay of gutta-percha and India-rubber, confirmed the re- 
sults which Hoffman nad already communicated m i860 to the 
Chemical Society and which Mr, Spiller hod obtained some years 
afterwards. But Miller examines more m detail than cither of 
his predecessors has done^ into the chants which these gums 
undergo, and firmly established the fact that the alterations in 
their structure, resultirig In the gradual destruction of their insu- 
lating povrers, was due entirely to atmospheric influence, acceler- 
ated by the exposure of the material to ught He further pointed 
out that intermittent exposure to moisture, especially if solar light 
has access, rapidly destroys gutta-percha, whilst if kept continu- 
ally immersed in water it remains unchanged for an indefinite 
period, lie also showed that commercial gutta-percha coatained, 
previons to any special expoaura to oxidising mtiuencei, as much 
as 15 per cent of raainoua matter and a considerable amount of 
water (3*^ per ^mt) mechanically diffused through it Con- 
iiderable improvemeDts had doubtless been made since that date 
In the mechanical oroceises for orepaniig gutta-percha, but these 
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do not appear to have been attended with similar improvemcnti 
In Uie qnuity of the material as mdicated by iti chemical com- 
pontiQD, for the highest quality of sheet gutta-percha which Fro£ 
Abel himself had been able to find contained 12 7 per cent, of 


reslnoos matter and 5 per cent, of water Much mater pains 
are no doubt taken to consolidate the material and express tha 
water from the gutta-percha coatings of 'Hire than in the manu- 
facture of sheet ^tta-percha Nevertheless, that a consider- 
able amount of inclosed water still remains is evidenced by 
the fact that m two samples of covered wire, submitted by 
the same monufactui ers as lately as September and Novem- 
ber last, the one contained i‘86 prr cent,, and the latter j'97 
per cent of water. Little doubt now remains that the pro- 
cesses of "mastication” (to which gutta-percha is subjected for 
the removal of certain impurities and the production of a me- 
chanically homogeneous material) favours oxidatiun, so that the 
destruction of some of the most valuable quahlic« of gutta-percha 
as mn insulator depend upon ihe degiee ot cotnpleteneas lo whii.h 
the mechamcal impuniies have been removed, A n examination 
of old gutta-percha seems to show that, provided the material 
has been reduced to a compact condition, oxidation due to ex- 
posure Ui the air and light proceeds but slowly 

Dr Miller also pomts out that mastication promoted the oxi- 
dation of mdia-iubbcr^ and further experience has establijihed the 
similarity of the two gums in this respect The application of 
vulcanising to India rubber was hailed as a mo^L important step 
III submaiiiie telegraphy , but .tUliough many chemistb have 
made this same process of vulcanising a subject for study and 
mvesbgation, it remains imperfectly understood even to the ]»re- 
sent day. The wire manufacturer had no difficulty in meeting 
the most important objection urged against the ajiplication of the 
vulcanising process (viz , the injury done Lo the conductor by the 
chemical action of the sulphur in the dielectric upon it) by avail- 
ing himself of the fact that Lin would not be equally affected, 
and so protecting the copper by the simple process of tinning. 
SStiU the tendency lo an alteration, either m the chemical or 
mechanical structure of vulcanised india-rubber, exhibited by it 
when kept submerged in water, has developed senoub eleniLiils 
of uncertainty in cables prepared by the vulcanising processes 
Prof. Abel then proceeded to give some interesting illuitrafons 
drawn from his own personal experience of the uncertainly of our 
existing knowledge regarding the chemical and other conditions 
to be fulblled in me application of vulcanising processes to the 
preparation of telegraph cables, 

A number of half-mile lengths, for instance, of vulcanised 
telegraph cable — some for field service, othcis for firing bioad- 
sidei on board ship — were found, after a period varying from 
eighteen months to three years, to have undergone considerable 
deterioration , the dielectric m some iiistances bad become so 
porous that even the vanations m the hygroscopic condition of 
the atmosphere on hoard ship, where the wires were placed be- 
tween decks, caused decided ^fferences in the results obtained 
With a particular battery power ; and this alteration was not 
distributed unifoitnly over a length, the porosity in some in- 
stances extending along a few feet only, the adjacent portions 
being in vdry got^ condition , an inspection of a large quantity of 
the same sort of cable which had remamed untou^ed in store 
showed precisely similar results. 

The uncertainty attaching to this is sbli further illustrated by 
the fact that in armoured cables with multiple cores of thu de- 
scription some of the cores remain comparatively good, whilst 
the insulation of others had fallen off to a very great extent 
Scarcely less conflicling is the experience gamed with cables 
prepared according to lloopeFs »slcnL This ijatem consists 
in maintaiiiing the inner portion of the india-rUbber surrounding 
the conductor in an anviucanised condition by means of a " se- 
parator, which contains a preparation of a metal possessing the 
power of airesting the passage of the sulphur beyond it during 
and subsequent to the application of the vulcanising process 
The dtitenorauon due to the altention of the uidia-rubber 
bet^ caused by oxidation, the question naturally aiucs as to how 
tlie oxygen finds access to it 7 It must evidently find access to 
the interior of the dielectric through the lubttance of the (tible—% 
vjn whioh if more than conftnncd by the researches of Graham. 
Tut amident chemist showed that solid india-rubber absorbed 
ox^rgen to on extent which showed the gaa to be twice as soluble 
In it as m water at the ordinary temperature, and the compara- 
tively mater priority of vulcanised india-rubber would favour 
this abioipUoQ. The oxidation of unvulconised india-rubber 1 
being once eftabUshad^ the tendency to the absorption of oxygen 


the Jitter, must be promoted by the increased tendency to che- 
miau change of and continual asBimilation of oxygen by the 
inner portion, which thus acts like the vacuum by which Graham 
caused air very rich in oxygen to filter through a stout vulcanised 
india-rubber tube. 

The efforts made from time to time to improve the insulation 
of cables, served until lately to dear the ground for future expe- 
riments, but of late important success seems to have been 
Rcliieved in a direction where dilTcrent ex penmen lers (including 
Prof. AbclhimEclf) had failed — that direction Is towards paraffin, 
*■ a substance which during the la^t thirty years hod paised from 
the obscure position of a chemical cunosity to the foirmost rank 
amongst important chemical products ” In 1875 Field, 
F R S , working m conjunction with Mr Tailing, the mineral- 
ogist, produced by means of a solvent, or by masticating the sub- 
stances together, a black orokerit -product with india-rubber, 
which appe.'ired quite free from the liriiilencBs which Matthiessen, 
who also hail been at work here, failed to get nd of This pre- 
paration in point of insulation and inductive capacity compares 
very favourably wiLli india-rubber and gutta-percha, and would 
seem likely to prove very valuable for telegraphic purposes m 
the future 

Prof, Abel could only allude Lo the importance of chemical 
science in the proper management of batteries, a subject which, 
after the valualilc paper rend before the Society by Mr Sive- 
wright, *' On Batteries and their Employment in Telegraphy,” 
and the instructive discussions which it elicited, needed only tu 
be named Amongst other matters of importance wliere the 
telegraph engineer might derive great benefit from the fruits of 
applied chemistry, were the decay and preservation of telegraph 
poles, the prcbervation of fibrous materials used in constructing 
submarine cables, the production of points and the protecLion of 
cables against the dcpuaiLion of vegetable or animal growth 

Prof. Abel then concluded his address by a final illustration of 
the manner 111 which the practical Llectnciaii may unexpectedly 
be brought face to face with problems which can be solved by a, 
knowledge of chemistry and by that alone Lieut -Col St other cl, 
K K , having pointed out certain defects m the permanency and 
dilTiciilties connected with tlie testing of Abel's phosphide ” 
fuse, he (Prof Abel) constiucted another form of high lenbiun 
fuse specially designed for submarme mining. The poles of this 
new fuse were 005 of an inch apart, in an insulating toluinn con- 
sisting of Portland cement with sufficient sulphur to allow of its 
being melted and cost in a mould Fuses manufactured in this 
way were supplied to different military stations, and after a time 
It was found that the average resistance of the fuses being 15,000 
ohms, that of many of them had fallen as low as 300 or 400 ohni'^, 
and one or two had gone down even below 50 ohms The cause 
of this at first sight inexplicable change in the stability of the fuse 
was traced by Mr L. O Brown to the existence in many of the 
cement pillars of very minute hair-line cracks or Hisurc^ ex ten I- 
ing sometimes i^ht across the space between the inclosed small 
copper wires. The sulphur in tne cement and the copper wire 
m presence of the air which had penetrated with the cver- 
conconiUant moisture had set up a galvanic action whicli had 
formed one or more complete bridges, thereby short-circuiting the 
copper poles. Chemical knowledge, which unravelled this mystery 
at once, provided the remedy , platinum, upon which sulphur and 
air ware powerless, replaced the copper, and the permanence of 
the fuse was secured 

A hearty vote of thanks to Prof. Abel was carried by acclama- 
tion, and it was decided that the address should be printed and 
circ^ated amongst the memben. 


SCHOLARSHIPS AND EXHIBITIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1877 

following u a list of the Scholarships and Exhlbilioni 
for proficiency In Natural Saence to be offered at the 
aoverai Colleges and for Non-CoUeglate Students in Cambridge 
during the present year 

Trmtty — One or more Foundation Schulorshipi ot 

I oof., and one Exhibition of 50/. The examination for these 
will commence in the first week of April, 

57 . Johfis Coll^ —One of the value of 50/ per annum. 
There u a separate examination in Natural Science at the time 
of the annual CoUen cximmatum at the end of the acadcmtcal 
year. In May, and Exhibitions and Foundation Scholoiahipa 

MHfaivki* 1*1 vm In *fWk/ ^11 U. wUn 
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■how ftn amount of knowledge equivalent to that which m Clas- 
aica or Mathematica usually gams an EKhibition or SckoUiBhip 
In the College. 

Kmg^s Collect, — OnWcdneaiUy, April 4, 1877, and following 
days an Exhibition in Natural Science will he offered for com- 
petition The Exhibition is worth about gof. a year, and la 
tenable for three years, but not wilh any other Exhibition or 
Scholanhip of the College , 

Christ's CMge — -One or more m value from 30/. to 70/ , 
according to the number and merits of the candidates, tenable 
for Ihrec-and-a-half years, and for three years longer by those 
who reside dunng that period at the College 

GonvsUc tstij Catui -- One of the value of 60/ per 

annum, The examination begins on the last Tuesday m thcl.cnt 
term College examinations are held annually m the Easter 
term for Medical and Natural Science SUidents who have passed 
the University previous examination, in Anatomy, Physiology, 
Fhyaici, Chemistry, &c., at which pn/ei and Schnlariihijis of the 
value of from 6 q /, to 20/ arc awarded (o members of the Col- 
lege of the hrst, second, and third year, on precisely the same 
condiLioiu as those for other branchc:i of learning. Kxami- 
natiotis are also held, as vacancies nccur, in Botany and Com- 
parative Anatomy 111 its most general seme (including i^uotomy 
and Comparative Physiology), for two Shuttleworth Scholar- 
ships, eai.h of the value of 6of per annum, and tenable for 
three years The successful candidates fnr the 'I'ancred Medical 
btudentahips are required to enier .it this College , Iheae student- 
ships are nvc in number, and the annual value of each is 100/ 
Infuimalion respecting these may be obtained from B J L 
I'rere, Ksq , 28^ Lincoln’s Inn Fields, London, 

Clare Collide — One of the value of 60/ per annum, tenable 
fur two years at Ica^t 1 he examination will be held on March 20 
J}invni 9 ti[ Collide — One or more of the value of 60/ ptr 
annum The examinaLion will be on or about April g. 

Suiuty Collt^e — One of the value of Gof The examinalion 
will be Oft March 20 I 

Emmanuel One Foundation Scholarship of 70/, 

tenable till the holder is of standing for the degiee of B A , and 
four Minor Scholarships (two of 70/,, and two of 50/), tenable i 
for two years, will be awarded. The exami nation will take I 
place on March 20 1 

^on^C'isllef^xaU Students — An Kxhibitian each year is given by 
the ClulhworkcTs’ Compmny, value 50/ per annum, tcimblc for 
three yearfa Examination about Chris ^ina^, open to Non-Col- ■ 
legiate Students who have commenced resilience in the October 
term, and to any who have not commenced le&idcnce, Informa- 
lion to be obtained from the Rev K B Somerset, Cambridge, 
The subjects, it may be stated generally, are Chemistry, 
Physics, Geology and Mineralogy, Uomny, Comparative Ana- 
tomy and Zoology, and Physiology , but loi detailed information 
application must be made lo ^the tutors of the respective Cul- 
Icges 

Although several subjects for examination are in each instance 
given, this is rather to affaid the option of one or more to the 
candidates, than to induce them to present a supeihcial know- 
ledge of several. Indeed, it is expressly stated by ^ome of the 
Colleges that good clear knowledge of une or two subjects will 
be more esteemed than a general knowledge of several In 
some Instances, as at Cams College, each candidate 11 required 
to furnish beforehand a list of the subject a m which he desires 
to be examined. 

There is no restnclion on the ground of religious denomina- 
tions m the case of these or any of the Scholarships or Exhibi- 
lioni in the Colleges or In the University 

Some of the Colleges do not lehlnct themselves to the number 
of Scholarships here mentioned, but will give additional Scholar- 
ships if candidates ot superior meriis present themselves , and 
other Colleges than those here mentioned, though they do nut 
offer Schofarshipi, arc lu the habit of rewarding deserriog 
students of Natural Saence 

It may be added that Trinity College will give a Fellowship 
for Natural Science, once, at least, m three yean, and that sulIi 
a Fellowihip will be given in the present year. The examina- 
tion will take place at the end of September, and will be open 
to all Bachelors of Arts, Law, and Medicine of the University, 
of not more than three years' standing from their hnt degree. 
Application should be mode to the Kev. Coults Trotter, Tutor of 
Tnnitj. Most of the Colleni^^e understood to be willing to 
award Fellowships for mem in Natural Science equivalent to 
that lor which they ore in the habit of giving them for Classics 
■nd Mathematics, 


OVR ASTRONOMICAL COLUMN 

The Comet of 1812. — In view of the appruachmg return of 
the comet discovered by Fons on July 20, 1812, which beyond 
doubt, at the time of its visibility, was moving m an elliptic 
orbit with a period of about seventy years, it is not without 
interest lo inquire into the particular circumstances of its track 
in the heavens, and distance from the earth and sun, under 
different assumptions, with regard to the time of the next peri- 
helion passage The cose is a very different one to that of 
Halley's comet (which has .1 period only five or six years longer 
than that of the comet m question) at its last appearance in iSySi 
or even at the previous one in 1759 The lemi-oxis major of 
Halley's comet was already known with considerable precision, 
from this body having been observed at several returns to peri- 
helion since the year 1456, and in 1835 an exceedingly close pre- 
diction of the date of the comet’s arrival at us least distance from 
the bUn was made, it 13 true, after most laborious calculation. 
Tons’ comet of 1812 is not thus situated bo far, no previous 
appearance has been recognised, and we are, thcrefoTC, depen- 
dent entirely upon the nb!!.er\aLLan5 made m 1812 for the deter- 
minatiuu of the length of the revolution, and hence of the epoch 
of Its next rclum Wuhin what limits these ubieivaliona admit 
of the period being assigned, has not perhaps as yet been fully 
cxaTTiined, but it appears probable they will be wider than m the 
case of another comet of similar length of revolution, that dis- 
covered by OJbers on March 6, 1815, the perturbations of which 
were Calculated for the present revoluiiou by Bessel, who hxei 
the return to February, 1887, though the prediction may be 
materially 111 error 

tiom the great inclination of the orbit of Pona’ comet to the 
plane of the earth's annual path, it iR perhaps possible that with 
a fairly accurate jiredictioii of lU position, it might be detected 
with very powerful tLlescopei, no matter at what time of the year 
the perihelion pi«sage falls, but such prediction being impracti- 
cable, it la desirable, as we have already remarked, to trace out 
the apparent path of the comet amongst the stars, on different 
hypotheses as to date of arrival at perihelion At present we 
shall confine our remarks to the more favourable conditions 
under which it is possible for the comet to appear 

The nearest approach of ihe comet's orbit to that of the earth 
(o 185) occurs near the passage of the descending node, about 
g| days before the arrival at perihelion, and the longitude of the 
descending node Ireing 111 yj” 5^' iS8a, we may assume the 
perihelion passage to take place on December 15 o- In this 
case the comet would have the following track * — • 
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If the perihelion passage be taken eight days later, when the 
earth and comet would have about the same heliocentric longi- 
tude, with the latter body m perihelion, we shall hare r — 
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Under such conditions it appears very improbable that the 
comet could escape observation At its discovery in iSia it wu 
a difluxed telescopic nebulosity, but towards the end of August 
It became visible to the unaided eye, and about the time of 
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nearnt approach 40 the earth in the middle of September it 
exhibited a tail in length, according to Baron de Zach , at 
thu period) though near perihelion, Ua distance from the earth 
waf I 26 We may conclude that should the comet arrive at 
iti least distance from the sun about the close of the year, its 
recovery will be almost certain. 

In a future note we shall examine the conditions attending 
pei ihelion passage at other seasons. 

The appearance immediately preceding that of lSi2 probably 
occurred about the >ear 1743 The calculated comet of that 
year had very different elements, and the same remark applies to 
the two comets of 1743 Struyck mentions a second comet m 
1742, recorded in the journals of geveial Dutch navigators. On 
the morning of April 14, the ship being (at noon) in latitude 
35 ° S., and longitude 42° K , the comet was m the E E., 

with a tail 30“ in length , the time is not given Krom this 
rough indication it msy perhaps be inferred that its place was 
somewhere amongst the stars of Pisces, or bordering ones in 
Anes , in too small a right ascension to admit of its identity with 
the comet of 1812. And as already stated, an exammation of 
earliei cometary recordi is not attended with more success. 

During the actual revolution there may lie very sensible 
perlurbations due to the attraction of the planet Uranus. 

The Zodiacal Lighi — This phenomenon was conspicuous 
in the neighbourhood of London on the evening of the 4th inst. 
At 6h. 35m the light was very much stronger than that of the 
Via Lactea in the brightest jiart above the horizon, and totally 
different m colour, being a pale yellow in ihe more elevated 
portion, with a ruddy tinge nearer the horizon. It was not dis- 
tinctly traceable much beyond C Piscium , the axis of the light 
passed through about R, A 352“, N.P.D IOO^ 


BIOLOGICAL NOTES 

Amount of Waii r in hanncni and gardenen 

have often observed, and the fact is referred to by Lindley, that 
during cold weather the branches of certain trees are sometimes 
so much bent down as to obstruct passage below the tree, but 
that with the advent of mild weather they return to iheir former 
positions. In investigating these phenomena, Prof. Geleznow 
observed that they depend not only upon temperature, but also 
upon the humidity of tlie air , and he undertook, therefore, a 
senes of researches to ascertain the amount of water contamed 
in diiferent parts of the branches under vanous atmospheric con- 
ditions. The first part of these researches (not yet published) 
proved (1) that Ihe amount of water increases m each branch 
from its base to its summit , (2) that the bark of the larch 
throughout the year contains more water than the wood ; and (jj 
that m Coniferas the upper part, i the part above the pith of 
a horizontal branch, contains always more water than the lower 
part, whilst in other trees, as, for instance, the birch, the con- 
ditions are reversed , altogether, that Conifers and Dicoty- 
ledones seem to possess opposite properties, as regards the dis- 
tribution of water in the tree Furiher researches, published 
now in full {Bull Ac. de St P^tersb., vol xaii., No 3), intro- 
duced new elements into the inquiry, namely, the vaiying amount 
of water in the bark and the wood. It appears from these re- 
■ea r oh e s that homidity of the wood and dryness of bark have 
a constant relation, that in certain trees (fir and maple) the 
wood remaifli throoghout the year drier than the bark, while in 
others (birch and aspen) Ihii is the case only during a part of 
the year, the conditions being reversed at other iimei. The 
reUlioDS between the humidity of the bark and that of the wood 
are so constant, that a useful clasmficatioii could be based on 
them. It appears, further, that the smallest amount of water 
conlainedbjr the branches of certain trees, as, for Instance, the 


fiT, is observed during the season when the vegetation ii in 
fullest vigour, and that this circumstance, as well as some other 
important facts, is in close relation with the development of 
leaves. Altogether the researches, which are yet far from being 
completed, promise to disclobc, and probably explain, a vonety 
of very mtcrciiting facts 

I The £sl — In the Iasi session of the Rhenish and West- 
phalian Natural History Society, O Mclsheimer reported the 
results of observations on the habits of the eel, conducted 
through a series of years. The statement that the eel subsists 
on vegetable nourishment, probably originating from ALbertus 
Magnus, is shown to be utterly false Examinations of the con- 
tents of the stomach of numerous individuola show that the food 
of the eel 11 exclusively animal. It seems to be especially fond 
of the nver lamprey [^Petromy^on fluviattits) The periodical 
movements— down stream in August and September, and up 
stream m April — are brought in connection with the spawn- 
ing, which takes place in the bca The bluish-black and llic 
ycUowi^sh-green varieties are perfectly alike in their habits 

Honeydew in Plan is - -Prof. Dr. H IIoflinaDn, of Gies- 
sen, has recently published the results of his observations on 
the formation of honeydew upon the leaves of plants, and 
has come to the condusion that it is not to he attributed 
to the A/Auf or other insects A healthy specimen of 
Camellia faponua^ feet in height, without blossoms, wbich 
affortled an Inslonce of the phenomenon, was found to be en- 
tirely free from insects. The so-called honeydew consisted of 
a sticky colouilesa liquid, whiJi possessed a sweetish taste, and 
contamed, principally, gum This gradually appeared on the sur- 
lace of the leaves, slowly forming drops on the imdcr-sidc, which 
dropped down to be continually leplaced The separation of 
the liquid continued vigoroutsly fur sonic time, even after the 
removal of the leaves from the plant. Although showing that the 
appearance of the dew is not attributable to insects, Prof HolT- 
inann wa.s unable to ascertain the real method of formation. On 
the upper side he was able to trace the origin of spots of a 
clear slightly sweet liquid on the leaves of an Ivy, to the presence 
of Cociiis Tfi. This insect, as well as Cactus abietis and ptm, 
seems to possess the power of forcibly ejecting, ptr anunit ^ 
sweetish secretion, which causes them to be sought afier by bees. 

Relaiion or Bodv -change jo Tkmpera'i ure.— From exact 
cxpcninentB on frogs (measuring the consumption of oxygen and 
production of carbonic acid at diHcrent tempera lures), M, Schulz 
arrives at the conclusion that the exchange of materials 111 these 
aaimalB is directly dependent on the temperature (P Auger’s 
A/clnv) It is Bpeclolly notable, la M. Schulz's tables, that at 

body-lemperatuie the frog exhales so, little carbonic acid that 
It was hardly certam whether it produced any (the amount was 
o 0084 gr, per kilo, and hour), At 33° to 33”, on the other 
hand, the frog shows an exchange of material which comes up 
to that of man, and at 37^^ it would probably exceed this con- 
siderably, if the organism of the cold-blooded animal permitted 
of 10 rapid a replacement os the strong consumption would re- 
quire. The upper limit of temperature for the frog is therefore 
somewhere about 35" C, 


NOTES 

Tub city of Brunswick is making preparaliona to celebrate 
the 1 00th birthday of Carl Friedrich Gauss, the mathematician 
and astronomer, who was boro there April 30, 1777. A lUtue 
is to be erected to Gauss, and it u hoped that the foundation 
stone will be laid on the celebration day. Contributions are 
requested by the Committee to be sent to the Brunswick Bank* 
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From r drcnlRr recentljr usued by the general committee 
Intnuted with the duty of collecting Bubscnptiona for the erec- 
tion of R statue to Liebig, it appears that the sum total con* 
tributed up to January 1, 1877, amounts to over 7,000/, after 
the deduction of necessary expenses Russia contributed over 
one-half of the receipts acknowledged m this third and last 
report. Since the decision to provide Giessen as well as Munich 
with a statue, the authorities of the former place have selected 
a httlng locality for the memonal, and laid it out in a tasteful 
manner, 

Ws greatly regret to hear of the death of Capt. J. E Davis, 
in his sixty-first year. Capl Davis had only recently retired 
from the llydiographical Department, to which he had rendered 
important faemces. lie was also well known as an authority on 
polar maUers, having him&elf seen service m the Antarctic 
regions Capt. Davis had much to do in conneclion with the 
fitting out of the Challeft^er Expedition, and had himself made 
important contributions to hydrography. 

LetI'ehs from Athens report the death of I'lof. J. Tapodakis, 
the Rector of the University, after a long period of suffering. 
He occupied the chair of mathematics and astronomy during a 
long senes of years, and was a leading spirit not only in scien- 
tific cLicles, but also in the general society of Athens. 

Tub question of the erection of a great polytechnic school in 
llerlm is to be brought bt^fore Lite German Parliament. The 
cblimaled cost is eleven million marks 

Tiir philo-sophical faculty of Zurich University has conlened 
the degree of Doctor m Philosophy on a lady 

In our notice last week of ''Two Challtmier Books,” it was 
inadvertently miplitd that Lord George Campbell's Log 
Letters from the ChalUnget did not contain a map Ihat work 
has a map and an excellent one, taken, in fact, from the Pro- 
ctuhngs of the Royal Society. Not only dues it hhow the course 
of the ship, but the depths and dates of the various soundings, 
and by meon^ of different colours, the vaiied deposits found on 
the ocean bed. The map odds greatly to the scientific value of 
the work. 

M. BBLfjUEiLBl wilUake for the subject ot his lecturer ot the 
Pans Museum, Light and its Lffccts The course of lectures 
will begin after Easter, and include the subject of the radiometer 
Neither of the two Bec(|uerelfl, for M. Leon Becquercl is Ins 
father's assistant, has ever given his opinion on the radiometer, 
and their joint verdict is expected with not a little curiosity 

NiNk Lectures on the Osteology of Birds will be delivered 
In the tlieatie of the Royal College of Surgaons, on Mondays, 
Wednesdays, and Fridays, at4r. M., commencing on Friday, 
Febrnaiy 16, 1877, by Prof. W, K- Porker, F.R.S. 

A Nxw merouiy rheostat, which Jacobi devised shortly before 
his death, is described by M. Chwolson {BuiL Ae, dt St, F^Ursb , 
vol xxiJ p. 4C9), and its odvajiiages and duod vantages are tho- 
roughly diBcuBsed and illustrated by the lesuLtB of some measure- 
ments Owing to the veiy great precision of the new instrument, 
it appears to be especially useful for the meoiurement of very 
■moll Tcsistonces The author concludes that this rheostat leaves 
far behind all former ones, and that tlie inslnunent itself, or at 
least its principles, will probably play on important part m 
future golvanometnc Tescorches, 

The Smith's prises, Cambndge, have been adjudged os fol., 
lows First prue, Donald MacAlister, B A., St. John'b Col- 
lege; second pnu divided between Richard Charles Rowe, 
B.A.| of Trinity^ and Jamea^Parker Smith, B A., of Trinity 
Mr. MacAlister was lenioT wrangler, and Mr. Rowe and Mr. J. P, 
Smith third and fourth wnnglen in this year's trlpow 


At b meeting of the Council of the Yorkshire College of 
Science, held hebruaiy 3 , it was resolved, " That the question of 
on extension of the curriculum m the direction of literature is 
now npe for action on the part of the College,” and a comnnltee 
was appointed to confer with a delegation from the University 
Extension Committee, m order that a scheme might be brought 
before the Board of Govcrnoia. This is a step m the right 
direction 

The United Stales Government have awaided Capt. Allen 
Soo dollars, and Captb Adams, Soutar, and Walker, 30a dol- 
lars, for thur kindness to the crew of the Arctic ship Polaris, 

The J^oumat of the Anthropological Institute will in future 
appear on the i&L of February, May, August, and Novemlwr, 

There will be an examination at King'd College, Cambridge, 
on April 4 and following days, for an exhibition m natural 
science The exhibition is worth about 90/ a year, tLiiable for 
three yenrii, but not with any other exhibition or any SLliolarship 
of the college Candidates must be under twenty years of age, 
unless already members of the college The exainination will 
be in physics, chemistry, and cither comparative anatomy or 
botany, in addition to elementary cla<;bical and mathematical 
papers Candidates must give a fortnight's notice of their inten 
tion to compete, sending in to the tutor certihcatcs of character, 
■nd naming the particular subjects in which they wish to be 
examined 

The following College Lectures in the Natural Sciences will 
be given at Cambridge during Lent Term — GonviUc and Calm 
College " On the Physiology of Digestion, Absorption, and 
Sanguihcaliun," by Dr Bradbury; "On Non-metallic Ele 
menu,” by Mr Apjohn Christ's College "On Vegetable 
Histology,” by Mr Vines. St John’s College: " On Chemii- 
try,” by Mr, Main , instruction in Practical Chemistry will also 
be given, “On Physical Geology,” by Mr Bonney , "On 
Palaeontology,” by Mr. Bonney ; in the course of the term 
some demonstrations in MicrosLopic Lithology will be given , 
elementary course m Geology postponed tu next term Trinity 
ColJega t "On Elertncity, ” by Mr 1 rotter; "Elementary 
Physics,” by Mr. 1 roller , " An Elementary Couise of Practical 
Morphology,” by Mr. Balfour ; " Practical Fhy&iulogy and His- 
tology,” by the Trinity Praclector in Physiology (Dr, Michael 
Foster), at the New Museums. Sidney Sussex College ■ “ On 
Vegetable Histology and Physiology,” by Mr, ILckii Downing 
College "On Chemistry,” by Mr Lewis; "On Comparative 
Anatomy and Physiology,” by Mr Saunders 

The Bessemer Medal of the Iron and Steel Institute has been 
Awarded to Dr. Percy, F. R S 

The King of Greece has conferred upon Mr Edward Stanford 
the knighthood of the Royal Order of the Saviour for the services 
rendered by him 10 geographical science. 

A Bill bah been proposed to the U.S. Congress for the equip- 
ment of several Arctic expeditions. 

Tub sad news hii been received from the African West Coast, 
that Baron Barth comoutted suicide, under on attack of fever, 
at Loando, on December 7, 1876, and Dr Mohr died at Malonge 
on Novemba 26, 187^* where he had only recently amved. 
Boron Barth was malting a botanical and geological survey of 
Portuguese Afnca on account of the Portuguese government 
Dr. Mohr will be known to our readers as the author of an in- 
teresting namlive of his journey to the Victoria Falls of the 
Zambesi ; he was sent out by the German African Society to 
carry on the work of exploration from the Porhiguese colony 
ifom which so many German exploren have had to return. 

A Frbnch expedition under MM. Braua and Marche U 
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exploring the Ogowe, a large atream to the north of the Congo. 
Newi hu been received by the Geographical Society of Farii 
from theie explorers, said to be importantp and will be made 
public at the next iitting 

The recent diflcusaion of the budget in the Belgian House of 
Representatives brought out some intei eating infonnatloa ai to 
the state of pnmary instruction in the country. The general 
yearly expenses of the Slate for educational purposes beings m 
the average of many years, about 480,000/. (6 per cenL of the 
whole of the budget), from two-Aftha to one-half of thu amn 
was devoted to pnmary instruction. The ordinary allotments 
of the State for this subject ucre, during the years 1872 to 1S76, 
from 188,000/ to 244,000/. , but the part taken by the com- 
munes in primary instruction is very limited. When compared 
for instance, with Germany, the shore of these expenses 
which falls on the State, u as much as about 38 per cent, of the 
whole of the expenses of the country. The number of norma\ 
schools for pnmary instructiun was thirty-mne, for a population 
of 5,250,000 souls, f.«,, one normal school for every 141,970 
Inhabitants. But the instruction, and yet ntore the inspection, 
remain still mostly in the hands of the Catholic clergy, and the 
general results of the efforts made by the State, though showing 
some improvement during the last ten years, arc by no means 
sitisfoctory. Steps are being taken to introduce the teaching of 
natural science into primary schools. Thus, M. Couvreur ably 
advocated in the House the foundation of a central and some 
local pedagogical muaeumi, on the plan of that of St. Petersburg, 
which museums would be permanent exlubitiona of recent im- 
provemenlB mode in Europe and America in the elementary 
teaching of natural science , he also recommended institutions 
where the value of the various methods and apparatus could be 
submitted to expenment and discussion. Such a mu<!cum is to 
be opened before long by the city of BruBSels The Ministry 
also recommends to teachers to give to their scholars some 
elementary notions in natural science, applied to agriculture. 

The Arst number of retermann’s MiUheilungeii for 1877 con- 
tains several papers of much value, There is the first instal- 
ment of a paper on the ethnology of Russia, in which this 
question is gone into with the usual thoroughness, accuracy, and 
delail of this journal , it is accompanied by a carefully-con- 
structed map, embracing the whole of Russia in Europe and 
Asia, as well as some of the neighbouring temtorjes, Dr 
Loesche dcKnbes the results of a journey by himself and Dr. 
Falkenstem, in 1875, up the Killoo or Kuilu river, m Loango j 
he gives some important notes on the natural history of the 
district. E Tessier gives a rJmmJ of M, J. Dupuis’ travels in 
South Chino, and Dr A, Muhry discuues the geographical con- 
ditions of some European storms In a short paper we are in- 
formed that Clemens Denhardt has been making preparationg 
for some time for on cxplonng expedition into Central Africa, 
the particular region which he intends to occupy being that 
bounded by the Indian Ocean, the east and south of the 
Abyssinian Mountains, the Nile and its tributaries, the great 
lakes, Kilimanjaro and the River Dona — a region still almost 
entirely unknown A feature of great interest and the highest 
importance has been commenced in this number, viz , a monthly 
summary of geographical work in the various regions of the 
globe, by Dr Behm. The first instalment embraces the last 
three months of 1S76, and its regnlar continuance will moke the 
iihttheUun^Mn almost all that could be desired as a geographical 
journal. 

M. has been appointed professor to the College of 

France, In room of the late M. Charles Sl Claire-Deville, 
whose pupil and assistant he was. 

At the next noetiDg of the Society of Telegraph Enginecri, 
to be hsld on the evoning of Wednesday the 14th iniL, Mr. 


W. H. Preece will read a paper on “ Shunts and their Applica- 
tions to Electrometric and Telegraphic Purposes." 

We have received the first number of a new monthly popular 
Norwegian scientific journal named affer our own, 

The editor is Hans H. Reusch, and among the bst of contri- 
bntors u the well-known name of Frar. Sots. 

Prof, de Barv, of Strassburg, has declined the offer of the 
Botanical Chair in Tubingen rendered vacant by the death of 
Prof. Hofmeister. 

Dr. Henry Muirhead, of Cambuslsng, has offered to the 
University of Glasgow the sum of 2, 100/ as an endowment fora 
Demonstrator of Physiology in connection with the Chair of the 
Institutes of Medicine. The object of the endowment is the 
promotion of medical science by the training of young men ot 
suitable capacity to become teachers and investigators of phyiio- 
logy, and os this training 11 best attained by actual work in the 
laboratory and by practical experience In the art of teaching, the 
demonstrator will be regarded as a teaching assistant to tJic pro- 
fessor, while he will also be encouraged to pursue independent 
original investigation, end will be aided by the use of all the 
laboratory appliances 

The third edition of L’ Homme Fossilc en Europe," by 
llie late II. Le Hon, being out of print, a fourth edition, just 
appeared in Brussels, will be the more welcomed as it contains, 
besides a short biography of the author, numerous additionii by 
M Ed Dupont, referring to the recent discoveries in this de- 
partment, and bnngmg this most valuable work to the present 
level of our knowledge as to the origin of man. 

We are glad to see that a second edition of Dr. Frank 
Clowes’s Elementary Treatise on Practical Chemistiy" (J. and 
A Churchill) has been published, with some useful additions. 
We noticed the first edition m vol xi. p. 107. 

In the South Ausirahan Heijijiir, of November 28, 1876, is an 
interesting lecture by the Rev. S J Wh tmee, on the Ethnology 
and Philology of Polynesia, lie contends that over all Poly- 
nesia there are two distinct types of people, a brown race 
connected with the Malays, and a black, or negro race, con- 
nected with the Papuans. There u also a thud and very much 
mixed nice, to which Mr Whitmee could not venture to give a 
name or assign an origin. 

We have received a separate reprmt from the Phdosophjcal 
Magaune^ of CapL Abney’s paper "On the Alkaline Develop- 
ment of the Photographic Image." 

Prof. Dieterici, of Berlin, sought to show in a pubbe lec- 
ture, delivered a few days since, that the theories of Darwin were 
by no means novel, having been essentially published by learned 
Arabs in the tenth century 

We have received several numbers of the liulUtm of the 
Torrey Botanical Club of New York, containing uiterestuig 
papers which relate chiefly to botanical subjeots of local interest. 

The additions to the Zoological Society’s Gardens during the 
past week include a Pig- tailed Monkey {Macatus neuusfnnvj) 
from Java, piesenled by Dr, Broadbent ; a Brasilian Tree Por- 
cupine {Ctrtofadei prehtnstlis) from Tnnidad, presented by Mr, 
Eliot S, Curreyi three Amherst Pheasants {TAaumalea am- 
herstite) from China, presented by Dr. A. P, Rdd ; a Yellow- 
fronted Amazon [CAiyjtftu ochroetpAala) from U. S Columbia, 
presented by Mr. F, A. B Geneste; three Rhomb-marked 
Snakes [Psammofihylnx rh^mhgattu) from South Afnca, presented 
by the Rev. F. H. R. Fide ; an Ocelot (Ar/u pardalu) from 
South Amenca, three Andrean Geere [Bernicla mdanoptera) from 
Pern, purchased; two Double-strip^ Thlckueei 
huinahu) from Central Amiica, porchased. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, January aj — *' DeacriplKin of the Living 
and Extinct Racei of Gigantic Land Tortolwi, Parts iii and iv 
The Races of the Aldabra Group and Mnscarcne Islands ” 
(conclusion), by Dr. Albert Gunther, F, R S. 

In continuation of, and concluding, the researches into the 
history of the Gigantic Land -Tortoises, rend before the Royal 
Society on June 30 , 1874, and published in the i65lh 
volume of the “Philosophical Transactions," the author treats 
in Parts ill. and iv. of the Tortoises of the Aldabra Group and 
Ma^carenes. 

By ihe addition of the valuable matenals obtained by one of 
the naturalists of the Transit of Venus Expedition toRc^nguc?, 
and bv the Hon. Edward Newton in Mauritius, as well as by the 
aid of Bnpplementary information received from other sources, 
the author has been enabled to show in the present parts of his 
paper that the round-headed division of Tortoises is confined to 
Aldabra and never extended to the Mascaienes proper , and that 
the Tortoises from the latter islands can he externally, though 
not o^teologically, distinguished as a whole from the Galapagos 
Tortoisei, as will be seeu from the following lynopaia — 

Nuchal plate absent. Frontal porUon of the skull flat. 
Fourth cervical vertebra biconvex. PclviB with broad aym- 
physial bridge, 

A Gular plate double , sternum 
of moderate extent , Gaj apacqs Tortoises 

B. Gular plate single ; sternum 
short Mascarfne Tortoises 

a. Carapace thm, thickened towards the margins ; centre 
of the last vertebral plate raised into a hump, which is 
separated from the penultimate vertebral by a trans- 
vene depression : Tortoises of Manrtttus {T truer- 
rata, T inepta, T uidica, T. Uptoennnu) 

(k The entire carapace extremely (hin and fragile, all the 
bones very slender Tortoueof Kotinj^uez {T vosm/pn) 
II. Nuchal plate present Frontal portion of the skull convex 
Third cervical vertebra biconvex. Pelvis with narrow sym- 
physiaL bridge Gular plate double Carapace thick Al.- 
dahra Torioisks {T, elephantma, T aaudinu, T pondrrosa, 
7 . hololusa) 

Linnean Society, January 18 — Prof, Allman, president, in 
the chair — Three new Fellows were elected, viz , Dr W 
Miller Ord, Thos Routledge, and S. D, Titmas. —An inlLrest- 
ing and scientific memento of the ill-fated Polans Expedition 
was exhibited by Mr, R. Irwin Lynch. This consisted of a pot 
of growing wheat which had been sown from the grain left in 
Polans Bay, 8[° 38' N , by the American Expedition. Capt. 
Sir George Narei, ui a letter to Dr. Hooker, k»s that the gram 
in question had been exposed to the winter frosts, 1872-76, 
DotwilhslandiDg the intense cold it had been subjected to, the 
above sample grown at Kew gave 64 per cent as capable 
of gerinination A gram of maire, among the wheat, which 
also sprouted, possessed even greater interest, inasmuch as 
being a truly tropical plant, — The amphibious and migratory 
fishes of India formed the subject of a paper by Dr, Francis 
Day He first instanced many forms wni^ respire air direct, 
can live for long periods after their removal from water, and 
are but little affected by a bandage being placed round their 
gills, preventing the use of that or^an. The Saccobranchus was 
shown to have a distinctly amphimous circulation, venous blood 
being sent by the pulmonary artery to the respiratory lac, and 
ortenal blood being returned from it to the aorta He ques- 
tioned the accuracy of the swim-hladder of fishes, bemg Ihe 
homologue of the respiratory bladder of amphibia, and ob- 
served that in the Saccobranchus both a respiratory sac and 
a swim -bladder 00-existed , the one along the muiclei of 
the back, the other more or lesb | inclosed in bone but posses- 
sing a pneumatic duct. — Mr. G J. Romanes read a second notice 
on vancties and monstrous forms of Medusa He expressed 
larprise that among the jelly fish — at least the naked>eyed groupi 
With their lowly grade ot oTganiaatlon and proncnesi to exhibit 
the phenomena of gemmation — examples of monstrous and mii- 
ihai^n forms ore compaiaLively rare In those cases met with, 
cspeciallj In Aurelia aunia, the deviations from the normal type 
nearly siways occur in a multiplication or in an abortion or 
suppresBimi of entire segmenis. 'Sbis afiecls the segments of the 
nmbicUa in a symmetncal manner, whilst the ovaiiei and manu- 
brium, to a cenam extent, may or may not be impheated. ^ 


Chemical Society, February 1 — Prof Abel, F.R , 5 , pre- 
sident, in the chair — Dr PL £. Armstrong read a paper on 
! Kekuld’s and I^adenbnrg'a benrene symbols, in which he dis- 
cussed the relative value of the two symbols as a means of ex- 
preiBing the known reactions of benzene and iLs derivatives, ex- 
pressly pointing out how Ladenburg's pnsm symbol was more 
in accordance with our knowledge of the quinonca ; hut that up 
to the present time, although it might be considered proved that 
111 benzene six carbon atoms were linked together in a closed 
chain, we had no evidence to show the manner in which the 
atoms were united. Subsequently Mr W. H. Perkin read a 
paper on the formation of coumarine and nf cinnamic, and of 
other analogous acids from the aromatic aldehydes These acids, 
of which twenty arc described in the paper, were obtained by the 
action of a metallic salt and acid anhydride, such as sodic acetate 
and acetic anhydride on an aromatic aldehyde ; the latter part of 
the paper contained an account of the aculs obtamed from 
coumann, 

Anthropological Institute, January 30. — Annual meeting. 
— Col A Lane Fox, F. R S , president, in the chair — The 
Treasurer presented his Report, which showed that the finances 
of the Society were in a satisfactory condition The President 
delivered his annivinary address. It gave a short r/surn/ of Uie 
papers that had been read during the past year P'rom tbe 
Report of the Council it appeared that there had been an 
increase of members in 1876 over deaths and relircmcnls The 
following Officers and Council were elected to serve fur 1S77 . — 
I'resident, John Evans, F K S Vice-presidents ■ Prof. Grcorge 
Busk, F R S , Hyde CUrke, Col. Lane Fox, F.R S , A W. 
p' ranks, F.RS, P'rancls Galton, F.R S , E Burnet Tylor, 
P’ R S Directors and Hon Secs . E. W, Brabrook, ¥.H A., 
Capt. Harold Dillon, Y S A. Treasurer, J. Park- Harrison, 
M A. Council J Beddoe, F.K S , J Barnard Davis, P" R S , 
W Boyd Dawkins, F R S , W L DLstant, Robert Dunn, 
!■' K C.S , Charles Harrison, F.S A , H II Howorth, F. S A., 
Prof T McK Hughes, F G .S . Prof Huxley, F R S . A. L. 
Lewis, Sir John Lubbock, Bart, M P , F R.S , R, Biddnlph 
Martin, F G 11 Price, F R f i S., J. E Price, F S A , I’rof. 
Rollcslon, F R S , P W Rudler, F G S , C IL Des Ruffierea, 
F R S.L , Lord Arthur Russell, M F , Rev Prof. Sayce, 
M.R A S , M J. Walhouse, F R.A S 

Victoria Institute, January 5 — Dr, C Brooke, F.R.S,, m 
the chair. Mr David Howard, F C S , read a paper upon the 
structure of geological formations os an evidence of design. 
After which, a paper by Principal Dawson, F,R.S| on the 
recent discovery of numerous flint agnculhiral implements in 
AmeriLa was read. 

Institution of Civil Engineers, January 30, —Mr. George 
Robert Stephenson, president, in the chair — The paper reu 
was 'on Ihe combusiion of refuse vegetable subitaucea for raising 
steam, by Mr. John Head, Assoc Inst. C.E. 

Berlin 

German Chemical Society, January 15. — A. W. Hofmann, 
vice-president, in the chair. £, Mulder wishes to substitute tlie 
following expression, M = </, for the usual expression of the law 
of Arvogadro, M — 2</, by accepting as the atomic weight of 
hydrogen not l, but o 5 — 1 . Boguski and N. Kagander, in con- 
tinuing their researches on the quantity of carbonic acid evolved 
in a given time by the action on marble of acids of different 
Btrength, arrives at the concluiion that the velocilies of the evolu- 
tion of carbonic acid are inversely proportional to the molecnlar 
weights of the acids employed, — A. Chnstomanoi recommended 
several modifications of the usual methods of analysis of chrome- 
iron-ore. — A. Basarow described for lecture purposes a miniature 
torpedo, containing only three granu of gunpowder, and suffi- 
cing to throw up Water from a pail to the height of twenty 
or thirty feet — F. Frenchs proposed, for organic analysis, 
to heat the compound in scaled lubn with oxide of mer- 
cury, and to determine the volumes of CO| and of O. — 
C Gut tig has found that the ordinary method of forming alde- 
hydes from acids by distilling their colcLum-salts with formiate 
of lime, holds good for the production of eihyl-solycylic alde- 
hyde, but not of salicylic aldehyde — A. Ladenborg has observed 
slight diflerences in the two bodies, N{C|Hj,)3 C7H;T (iodo- 
benzyl-tn ethylamme) and N(CgIlB)|C7H7.C,lI|I (lodo-ethyl- 
diethyl-benzylanine), the former, treated with HI yielding 
iodide of benzyl, while the second does not yield, this producL 
He thinks, therefore, that these two compounds ore isomeric, 
that nitrogen is tnatumic, and N 1 I|.HC 1 a molecular combina- 
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tion. The nine chemlit lUtei axythymochlnoiie to hftTe the 
]DeldDg-p 4 Mnt. 173*^174”. end not 187*, u fonnerlv o^rved. 
He uphold! ^ewi Kgardinfr the coutitatloa ot this body 
Utely publltbed by him in a sepante fonn, — R. Anschutz and 
G. Schultz obtained phenanthrenchlnommide by the action of 
alcoholic ammonia on phenanthrenchlnone, 

+ NH. = Ci^HgNO + HjO. 

— H. Schwanert reported on sereral denvativei of dinitrotoluol- 
inlphonic adda — A. Bemdtsen dcicnbed the aldehyde of 
tbiobenzoic acid obtained from thiobenzamide by the action of 
nOfiCent hydrogen — 


C,H, . CS. NH, + 2 H =1 C^Hb .CS . H + NH.- 

tblobeiizida thiohiDzalilehyde 

A second body formed simultaneonily fonna the subject of further 
investigationB. The larae chemist has succeeded m transforming 
acetonitrile into acetothiamide, colourless prisms fusing at 
loS" 

CIIs CN + SH. = CHgCS NHg. 

C. Seuberlich, by the action ot sulphuric acid on a mixture of 
gallic and benzoic acids, has obtained black metallic needles of 
anthragallol, C^^HgOg. — C. Liebermann communicated that H 
& Armstrong has transformed nitrosothymol into amidothymol 
and into thymochinone by oxidation, and that R Schiff has proved 
that nitrosothymol can be transformed into ordinary dinitrothy- 
mochinone These facts prove the relative pohition of the 
constituent groups to be different than supposed by Ladenburg, 
F. Tlemann described a new acid, Cgll^oO^, homo van illinic 
add, obtained from acetyl-eugenol by oxidatiun, which, treated 
with alkali, yields hnmoprotocatechic acid, CgLi,,Of. The rela- 
tions of these substances are — 


( COOH 
Cgllg \ OCHg 

(oh 

VanilliDic 


I COOH 
C.H. OH 

(on 

ProLoCKOchic acid 


{ CH-COOTI 

CflHg ] ocb, 

( OH 

Ho mo vanillin 1C 


C.H, 


CH.COOH 

OH 

OH 


HomoprotOLdtechic acid 


Conjointly with A. ITerzbeig, the same chemist has obtained 
annamic acid by the action of acetic anhydride cm benzaldehyde. 
The reactlcm mvea a better yield than chloride of acetyl, and is 
also applicable to salicylic aldehyde and to vanillinc. — C. Vogel 
communicated s^^ecUoscopic reactions of magnesia with purpurme 
and with cochineal — The chairman read a letter of Frof F 
Wohler, in Gottingen, in which he accepts the oiiice of president 
of the Society for the ensuing year, with thanks for this acknow- 
ledgment of his past services to science 


lug and t«mpeiiiigp Influence the phnomenoa. (Particulan 
later). Bottle glass for bolding an add liquid like wine should 
not irlsate under action of acids ] if It does the liquid la quickly 
altered. The author's method enables him to test the quuty of 
a glass beforehand, by submitting it to dilute hydrochlonc acid, 
— Report on a memoir by M Henri Becqucrel, entitled *' Ex- 
perimental RcMarches on Magnetic Rotatory PoUriiahon." He 
studies the rdation betu'een tmi property and the index of refac- 
tion, examining bodies with a high index ; and these he finds to 
have a high rotatory power. In soluhons of salts the rotatory 
power increases rapidly with the concentration. He demonstrates 
also an anomalous rotatory dispersion accompanying negative 
magnetic rotation. — On the products obtained by calcination. In a 
closed vessel, of the wash (vtfiassef) of molasses of beet, by M. 
Camille Vincent. —On a new arrangement of the rods of lightning 
conductors, by M. Janiant The rods are generallr six metres 
long, weigh not less than 120 kilommmes (involving much 
strain), and cost, with their copper point, some 300 francs. The 
author arranges four iron corner channels in form of a quad- 
rangular pyramid connected at Ihe base by iron sockets attached 
to the timl^r work, At the top the channels are thinned to the 
prescribed diameter of 2 cm. for the copper point, and this is 
Krewed on an iron rod, which traverses the system from top to 
bottom, and ensures metal be communication with all the parts. 
The system weighs only 20 kilommmey, and is half the price of 
the other — On the effects produced by introduction of foreim 
substances into carbon, in preparation of carbon points for the 
electnc light, by M. Gauduin These experiments were made 
in 1875, with phosphate of bone, lime, chloride of calcium, 
borate and sdicate of lime, pure precipitated silicon, mag- 
nesia, borate and phosphate and magnesia, alumina, and 
silicate of alumina. The salts of lime gave the greatest increase 
of light , with the first substance, the intensity was doubled. 
Silicon diminished the Ught. — Treatment of phylloxensed vines 
by sulphide of carbon fixed m pulverulent matters, by M, Four- 
net — On the necessity of abandoning the Daumd areometer and 
replacing it by Gay Lussac’s densimeter, by M, Maiimenc. — On 
Ihe development of the ellipse, by M. Lsguerre — ^On the two 
theorems of M Clebsch relnbve to curves qunrrable by elliptic 
functions or by circular functions, by M. Marie. — Rescarehes on 
the spectra of metals at the base of flames, by M. Gouy. The 
base of the flame gives, up to a very smsll height, a spectrum 
resembling the electric spectrum of the metal examined —On the 
preparation of alkaline nitrites, by M. Etard — Researches on 
the formation of natural sulphurous waters, by M Flauchud. 
Sulphurous mineral wnten owe their formation to the reduction 
of various sulphates produced under the influence of living 
beiugs acting like ferments. It is possible tliat not every sulphu- 
ration of water 11 attnbutable to ferments, as acetic acid may be 
produced by spongy plaLinom as well as mycodenna <utU 
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Academy of Sciences, January 29. — M. Peligot m the 
chair. — The following papers were resd ■ — Note on the stability 
of arches, by M, Re^. He gives an analytical demonstration 
of the theorem, that when the thrust at the key-itone of an arch 
IS Diinimnm the curve of pressures Is tangent to the mtrados at 
the joint of nmture. — Reply to Dr Baaban, by M Pasteur. 
He defies Dr. Bastion to obtain the result he got with sterile 
urme, provided only the solution of potash used be pure, 
water pare, and ^losh pure, both exempt from organic 
matters If Dr Bastion takes impure potash, M Pasteur 
aulhonsea him to take it or anything else in the English 
pharmacopoeia, if only it be heated previously to no degrees 
for twenty minutes or 130 degrees for five minutes. — On 
the germs of bactena m suipension in the atmosphere and in 
water, by MM Pasteur and Joubert An inquiry soggested by 
the diaciisiion with Dr fiasban The germs are shown to be 
very numerous m water, like that of the Seme ; they occur in 
toe distilled water of our laboiatories, and con travene all filters. 
They are absent from water of iprinn In the interior of the 
gioi^ that has not been reached oy dust from the atmosphere 
nor by water circulaiing above ground. — Researches on the 
Iriiation •f glass, by MM. Frdmy end Clemandot. They repro- 
duce it will the irisation somedmes observed in glui (from some 
old tombs, &c.), by subjecting gins under heat and pressure, to 
the acdon of water eontauung Acnit 15 per cent, of hydrochloric 
add. The chemied oompoiftlGn and the oonditlona of onneol- 
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DARWIN ON FERTILISATION 
The Effects of Cross* and SelfFeriilisatioH in the 
Vegetable Kingdom. By Charles Darwin, M A , F.R S., 
&c. (London : John Marray, 1876 ) 

F ew ai ore the students of vegetable physiolo^ 
in this country, it is very far from a mere 
boast to say that, with Mr. Darwin’s aid, we have 
no reason to shrink from comparing English work in 
this subject with that done abroad. Mr. Darwin has 
sometimes lamented that he is not a botanist, yet it would 
be difficult to name any scientific man with an accepted 
claim to that description who could point to more valuable 
botanical work than his studies of hetcrostyled plants, 
the fertilisation of orchids, and the habits of climbing and 
insectivorous plants. As to the present volume, there is 
no risk whatever in stating that it at once takes and will 
always retain a classical position in botanical literature. 
And when one considers that these are not the only 
things which have come during late years from the same 
apparently inexhaustible treasury, and when one remem- 
bers also that the great student who has filled it has 
throughout struggled with difficulties Which would have 
effectually quenched the energy of most men, one may 
allow oneself to wonder whether Mr, Darwin’s own 
scientific activity is not itself a more than remarkable 
biological problem. 

There can be no doubt that the publication of the 
present work is extremely opportune An enormous body 
of observations, of which a great part have been brought 
together by Dr, Hermann Muller, have solidly confirmed 
the well-known induction stated by Mr. Darwin in 1862, 
that nature abhors perpetual self-fertilisation.” Most 
persons who have studied the subject have been satis- 
fied that the facts safely covered the conclusion that the 
vaned adaptive contrivances In flowers really had for 
their object the prevention of self- and the promotion of 
cross- fertilisation, even if nature chose to preserve an 
impregnable silence as to the reason of her abhorrence 
of the former process. There have not, however, been 
wanting those who have attempted to explain away the 
significance of all that had been stated. Not seeing the 
mischief of self-fertilisation, they have hastily asiutred 
that it had none, and thence have arrived at the conclu- 
sion that the cause of the adaptive modification of flowers 
must be sought for elsewhere. 

At any one penod the area of knowledge is always 
bounded by a wail too high to sec over, and against 
which it is easy but not profltable to bruise one's 
head. It is difficult to say whether it requires more 
genius to scale the wall at one dash or to pass out by the 
doors which are everywhere provided for chose with eyes 
to see them. And though no one would have the rash- 
ness to suggest that there was anything defective in Mr. 
Darwin's scientific vision, yet there is some comfort to 
be derived from the fact that he gives from his own 
experience a most instructive instance of the real diffi- 
culty that even the greatest of investigators may feel in 
emlmcipating himself from the limits which preposses- 
liott'*-con8cious or unconicioufl — constantly oppose^ to 
Vm- xv.^No. 381 


the progress of research. Without, of course, having a 
shadow of doubt that nature had some need Co satisfy in 
so laboriously struggling to prevent self- fertilisation in 
plants, Mr, Darwin was content to suppose that it might 
be injurious in the long run, in some way difficult, at 
present— if ever— Co be analysed, and, to use his own 
words . — 

That it would be necessary, at the sacrifice of too much 
time, to self- fertilise and intercross plants during several 
successive generations in order to arrive at any result. 
1 ought [he continues] to have reflected that such elabo- 
rate provisions favouring cross-fertilisation, .as wc see in 
innumerable plants, would not have been acquired for the 
sake of gaining a distant and slight advantage, or of 
avoiding a distant and slight evil " (p 8) 

In fact an observation almost accidental led the way 
to the remarkable discoveries recorded in the present 
volume or these an article in the Academy (August 
23, 2875) by Mr. George Darwin gave, 1 believe, the 
first intimation, and raised m the highest degree our ex- 
pectations “My father,” he stated, “has now beeA 
carrying on experiments for about nine years on 
the crossing of plants, and bis results appear to him 
absolutely conclusive as to the advanLages of cross- 
fertilisation to plants.” Mr. Darwin informs us that he 
was led to the investigation by the manifest contrast pre- 
sented by “ two large beds of self-fertilised and crossed 
seedlings from the same plant of Linaria vulgaris “ 
(p. 9], in which he found to his surpnse that “the crossed 
plants when fully grown were plainly taller and more 
vigorous than the self-fertilised ones.” His “attention 
was now thoroughly aroused,” and two-thirds of the pre- 
sent volume are devoted to the very extended course of 
experimentation, the results of which Mr. Darwin puts 
forward in confirmation of the conclusion which his Ant 
and accidental observation suggested. These results 
deserve and will receive the most careful study at the 
hands of botanists, but it would be scarcely useful within 
the limits of this notice to examine them in any detail. 
They appear, however, to me, to demonstrate completely 
the advantage which cross-fertilised plants obtain in all 
that concerns their struggle for life — m increase of size, 
of bulk (as measured by weight], and of fertility, as well 
as in precocity of flowering and capacity of resisting 
adverse external influences. 

The remainder of the volume is, however, occupied 
with general discussions, upon which it may be interest- 
ing to make some remarks. The process of gamogenesu 
, essentially consists in “ the physical admixture of proto- 
plasm derived from two sources.” Mr. Darwin’s investi* 
gallons have left no room for even a shadow of a doubt 
that the object of nature inbnnging about this result is to 
secure for the starting-point of the new organism a proto- 
plasmic mass made up of dements which have been inde- 
pendently individualised or diflerentiated by exposure 
to different external conditions. Mr. Herbert Spencer 
explains this by the need which the manifestation of life 
involves for continually disturbing the condition of mole- 
cular equilibrium to which all things in nature gradually 
tend. But as Mr Darwin hints, this mode of explanation 
scarcely does more than restate the empirical facts which 
we may now sum up by saying that for gomogenesii to 
give the best mult a certain mean differentiation— 'Vary- 
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ing much for different organisms — m the sexual elements 
which take part in it is necessary. And in so far as Mr. 
Spencer's theory suggests on analogy to chemical change, 
it IS perhaps leading us away from the direction of real 
explanation altogether. 

The use of the phrase mean differentiation ” perhaps 
conveniently expresses Mr Darwin's ingenious and most 
probable correlation of the facts of hybridisation with 
those of lelf-fertilisation. 

It ts an extraordinary fact that with many species, 
flowers fertilised with their own pollen are either absolutely, 
or in some degree, sterile ; if fertilised with pollen from 
another flower on the same plant they arc sometimes, 
though rarely, a little more fertile ; if fertilised with 
pollen from another individual or variety of the same 
species, they arc fully ferule ; but if with pollen from a 
distinct species, they are sterile in all possible degrees 
until utter sterility is reached We thus have a long 
senes with absolute sterility at the two ends , at one end 
due to the sexual elements not having been sufficiently 
differentiated, and at the other end to their having been 
differentiated in too great a degree, or in some peculiar 
manner " (pp 455, 456). 

In this mode of regarding phenomena which at first 
hardly seem to have anything in common, and embracing 
them under a single expression," there is a neatness 
quite mathematical. Mr. Darwin admits, however, with 
characteristic frankness that in thus breaking down the 
fundamental difference between species and varieties, he 
^traverses a prejudice which it will take many years to 
Jtmove " (p 467). 

But It is possible to go even further and regard ga- 
mogenesis and agamogcnesis themselves as particular 
cases of a generalised process. Every organism, whether 
■exually produced or not, may be regarded as an aggre- 
gate of cells derived from a single mass of protoplasm 
which has undergone repeated division. Fertilisation, as 
Prof. Huxley has remarked,^ is only *^onc of the many 
conditions which may deteimine or affect that process,'' 
And this remaik probably supplies the explanation of the 
undoubted fact that amongst flowering plants as in every 
other part of the vegetable kingdom, there is every grada- 
tion between plants which are simply incapable of self- 
fertilisation and therefore would die out if they were not 
perpetually crossed, and others m which sclf-fertiUsation 
IS the rule 

Some few plants, for instance, Ophrys apifera^ have 
almost certainly been propagated in a state of nature for 
thousands of generations without having once been inter- 
crossed ; and whether they would profit by a cross with a 
fresh stock is not known. But such cases ought not to 
make us doubt that, as a general rule, crossing is bene- 
ficial, any more than the existence of plants which in a 
state of nature are propagated exclusively by rhizomes, 
stolons, &c. (their flowers never producing seeds), should 
make us doubt that seminal generation must have some 
great advantage, as it is the common plan followed by 
nature" (p. 439). 

Still there is room for believing tbit nature may be able 
to give more or less freely to plants, but in some other 
way, those benefits which gamogenesis, especially in its 
more differentiated forms, undoubtedly confers. It may 
be one of nature's favourite expedients, and yet not the 
,oiily one It is highly important to bear this in mind 
and to keep dearly in view what it is exactly that Mr. 
Darwin has done. He has explored, and in a manner 

' “ Encyloopxdu BnUnnicx," Art Biology, p. 6B7. 


which had never been attempted, much less accomplished 
before, thr precise utility of cross-fertUisatlon, and has 
consequently given enormously increased force to all argu- 
ments drawn from the adaptive arrangements that piomote 
it by demonstrating their extreme urgency. But he has not 
tied nature's hands to domg her work with this implement 
alone, and therefore he is not open to the objection which 
some persons will probably urge, that cross-fertilisation 
cannot be so important, seeing that many plants get 
on apparently very well without it. This is, indeed, as 
if one were to argue that the printing-press cannot have 
had the influence attributed to it, seeing that there have 
been those who expressed their meaning excellently well 
with the help of the fore-finger and some sandy soil. 

The evidence which Mr. Darwin has collected leads 
almost irresistibly to the conclusion that the benefit de- 
rived from gamogenesis does not depend upon any 
mysterious property inherent in the process itself, but 
that ‘‘change" is to be regarded as at the bottom of 
the benefit derived from it ; mtercrossing, in fact, ceases 
to be beneficial if the plants crossed have been for many 
generations exposed to the same conditions. The advantage 
IS, in fact, of the same kind as that which all organisms 
seem to derive from *‘an occasional and slight change m 
the conditions of life," “ But the offspring from a cross 
between organisms which have been exposed to different 
conditions [and therefore differentiated] profit in an in- 
comparably higher degree than do young or old beings 
from a mere change in their conditions ” (pp. 454, 455), 
and the reason is that " the blending together of the 
sexual elements of two differentiated beings will affect the 
whole constitution at a very early period of life, whilst 
the organisation is highly flexible." But as change may 
be of the most variable amount, the corresponding diffe- 
rentiation maybe equally variable. In some cases it must 
be exceedingly small ; amongst the Conju^at<e^ for exam- 
ple, in Fhynckonemay two adjacent cells of a filament unite 
by small lateral processes which bridge over the interven- 
ing Ecptiiin. And the bridge being very narrow, one 
cell is forced to become the recipient of the contents of 
the other and the sexual differentiation of the two conju- 
gating cells IS thereby established. In Vauckerta^ where 
the protoplasm is continuous through the whole vegetative 
portion of the filamentous organism, the sexual organs 
arc formed by small adjacent processes which are merely 
parted off from the common protoplasm of the filament 
which bears them. This must also be an extremely close 
case of seU-fertihsation, but as fertilisation is effected 
by motile antherozoids, there is a remote possibility of an 
occasional cross. The hermaphrodite condition in such 
cases may easily be conceived to have been developed 
from a stage m which conjugation alone obtaina 

It would notbe difficult to show that all through the vege- 
table kingdom the hermaphrodite condition precedes the 
dicecious. Thus m fernf where the sexual organs aradeve- 
lopments of epidermal processes on the peculiar inter- 
mediate generation known os the prothallimn, there is 
almost every condition which is met with in flowering 
plants. The female organs (archegonia), however, require 
more than one layer of cells for their ultimate develop- 
ment, and are consequently matured later than the male 
organs (antheridia). Hence ferns tend to be preterajl- 
drous and therefore functionally dioecious; and as it fre- 
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qucntly happens that the young prothallium gets arrcBted 
in its development without reaching the stage in which 
archegonia are produced, such prothallia will be exclusively 
male by arrest of development. It can hardly be doubted 
that in an analogous manner male flowers have arisen in 
diclinous flowering plants. In Osmunda amongst ferns 
the complete diactous condition is reached. There can, 
in fact, be no doubt that ferns are habitually cross-fer- 
tilised, and there is also good reason to believe that they 
are even hybridised. It is further noteworthy that whilst in 
Osmundti there is an agamic reproduction of the prothallial 
generation, in a few rare cases, as pointed out hrst by Dr. 
Fallow, the process of gamogcnesis is wholly in abey- 
ance and the protlialhum gives rise to the spore-bcanng 
stage agamogene tic ally. One might remark here that 
the probable absence of true gatnogenesis amongst the 
larger fungi might be compared with this abnormal occur- 
rence in ferns, But another explanation suggests itself 
Amongst the Myxomycetts the continuous masses of pro- 
toplasm which constitute the plant in its active state, 
segregate into spores which eventually set fiee zoospores. 
These swim about to again coalesce into a plasmodmm. 
Sachs has suggested that this coalescence is of a sexual 
character, and in fact a kind of mulli-conjugation ; and no 
doubt the zoospores, in ibeir motile condition, will un- 
dergo a certain amount— Inconceivably mmu.e it may be 
—of diflerentiation, due to slight differences in exposure 
lo external conditions such as heat and light, and thus the 
end of a more regular sexual process may be auatned, In 
the higher fungi there is nothing exactly comparable with 
this unless we compare with the fusion uf zoospores in the 
Myxomycetes the habitual inosculation and intcrgrafcing 
of the mycelial threads, the result of which must be to 
bring about an intermixture of some what differentiated 
protoplasm. 

Perhaps, therefore, on a review of Mr. Darwin's remarks 
on the iubject of hermaphroditism (pp, 409,410}, one m.iy 
demur to his conclusion that the inameuuus condition “ is 
probably the flr&t Mep towards hcimaplirodUiMn.” 1 1 seems 
not improbable that precisely the converse may be the more 
true. Mr. Darwin thinks “ that as plants became more 
highly developed and afluced to the ground they would be 
compelled to become ancmophilous m order lu intercross. 
Therefore all plants which have not :aince been greatly 
modified would lend still to be bolli diclinous and ane- 
mophilous.^' But it does not appear that it is intc'idcd lo 
limit this statement to flowering plants , yet it would 
certainly require some in odifi cation amongst Ptnuio- 
phyin for example. As we have seen, ferns, at any rate, 
are not diclinous, nor are they ancmophilous, yet they 
escape all the evil results possibly attending the herma- 
phrodite condition. The fact is that as long as plants 
possess motile aniherozoids, and their sexual processes 
take place not in mid-air, but on damp soil, iheie i& no 
need for the intervention of agencies like the wind or 
insects to bring about cross-fertilisation. The natural loco- 
motive powers possessed by the anthcrozoids are suflicient 
to secure that. The difficulty began when the very limited 
mobility of the pollen tube was substituted for the amazing 
activity of the antherozoid. And it will throw a great 
deal of light on the queadon as to whether the primordial 
flower waa diclinous or not^if one considers the manner m 
whldi it probably originated. 


In the first place, it must be remembered that the pro- 
cesses which take place in a ** flower" are, in a vascular 
cryptogam, spread over two distinct generations Tbe 
drama which once had two acts is now compressed into 
one. Bearing this in mind, we shall find little difficulty m 
seeing in the sporangiiferous cone or spike of Sela^tnella 
the homologue of the flower For, like that, it is cuin- 
posed essentially of an axis bearing inodifled lateral 
appendages, some of which, in this case the upper ones, 
produce male structures — microspores — and the lower — ^fe- 
male ones— macros pores These bodies fall to the ground, 
and those from adjacent plants are moic or Jess com- 
mingled by the wind before sexual interaction begins to 
take place. Now, comparing a flower, wc find that it also 
consists of an axis with modified lateral appendages, and 
if we call the embryo-sac a macrospore and the pollen- 
gram a micros pore, as wc are thoroughly justified m 
doing, then the only important difference between a Se- 
Aif/ir4r//rt-fructi(icaiion " and a flower " is that the 
position on the axis of microsporc- and macrosporc-pro- 
ducing structures is inverted. 

How, then, do we proceed from one to the other? 
Simply by prolonging the period during which micro- 
spores and macrospores remain attached to ihc parent 
plant. Instead of fertilisation being effected on soil 
moist enough to allow the antherozoids to move, sup- 
pose it take place on the parent plant in a comparatively 
dry atmosphere Anthcrozoids are no longer set free by 
the niicrospore, which simply puts out processes (of which 
those from the microsporc of forming the very 

rudimentary male prothallia —are a kind of foreshadowing) 
towards the female organs developed from the macros pore. 
And there is precedent, for example, amongst the Snfirp- 
legmetTy for such a reversion to a mode of fertihsaticin 
resembling conjugation (which fertilisation by a polkn 
tube really 15) from a phase of motile anthcrozoids. 

There is a probabilitj , then, that a flower originated by 
the retention of macrospores (more especially'! within the 
structures of some plant-form not di'iiantly 1 elated lo 
Selixguietla— such a flower would be extremely incon- 
spicuous, destitute of colour— these modiflcations being 
only subsequently acquired — and, what is more important, 
hermaphrodite. Diclinous flowers would arise simply by 
the arrest of development of either the male or female 
organs, and this arrest would be only one of the several 
modes by which nature determines the cross- ft rtilisation 
which we now know to be beneficial, and therefore 
likely to be secured by the self-adjusting process of 
natural selection This view, by which (lowers are re- 
garded as originally hermaphrodite, instead of, as Mr. 
Dai win suggests, moncecious, further supplies a very 
simple explanation of the otherwise almost inexplicable 
nature of cleistogCne flowers. Those being inconspicuous 
and self-fertilising— are probably survivals of the original 
type. 

I am happy lo be able to support what I have urged by 
the following passages from Mr. Bentham's presidential 
address to the Linnean Society in 1873. Criticising Stras- 
burger's views as to the pedigree of phanerogams (which 
derived them from the diclinous Conifers), he remarks 
that if we accept them, 

" We must suppose that races, after having once 
secured the advantages of a total separation of the two 
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lexes and undergone modification a suited to their separate 
requirements, have again returned to their primULve state 
of aeaual proximity, and rommenced a totaUy diiferent 
senes of modifications destined to counteract the evil 
effects of that proximity. A much more simple hypothesis 
would be that Conifers separated from the parent stock 
before the development of floral envelopes, the higher 
Dicotyledons before the separation of the sexes.** 

The anemophilous fertilisation of the arborescent plants 
of cool countries is perhaps rather a climatic adaptation 
than a survival of a primitive condition, while the cases, of 
which many have been recorded, in which diclinous plants 
have produced hermaphrodite flowers — such as the papaw 
and pitcher-plant in the Glasnevin Botanic Garden de- 
scribed by Dr. Moore — would be easily explicable as the 
results of atavism, te^oi reversion to a former her- 
maphrodite condition. On the other hand Mr, Darwin's 
suggestion (p 410) that “ if very simple male and female 
flowers on the same stock each consisting of a single 
stamen or pistil, were brought close together and sur- 
rounded by a common envelope, in nearly the same 
manner as with the florets of the ComposUa^ wc should 
have an hermaphrodite flower,^ offers very considerable 
morphological difficulties. As a further argument that 
the flower originates like the fructification of Selaginrlla^ 
by the sexual specialisatum of adjacent lateral appendages, 
one may point out that the early stages in the develop- 
ment of macrospores and microsporcs arc indistinguish- 
able, while in flowering plants there is a reminiscence of 
this in the case of ovules occasionally being polleniferous 

Difficult as it IS to resist discussing the suggestions 
which everywhere present themselves in this most inte- 
resting book, the limits of a review compel me to stop. I 
will merely point out that here, as in so many cases, 
investigations undertaken from a purely scientific point 
of view are not without their practical utility. The pre- 
cise conditions which Mr. Darwin has ascertained as 
sufficient to fix in a fleecing variety any particular quality, 
wdl be of the last importance in the hands of cultivators 

Just two centuries before the date of this book Sir 
Thomas Millington, at Oxford (1676), laid the foundation 
of this branch of investigation by assigning to pollen on 
theoretical grounds its hitherto unknown function. This 
It only remained for Dobart, in the Oxford Fhysick Gar- 
den, to experimentally verify (t6Si) Science is the pro- 
perty of no nation, nevertheless one may feel some pride 
that the first and the last of ihe capital discoveries that 
have been made in respect to plant fertilisation belong to 
Englishmen. W. T. Thisklton Dykr 


OUR BOOK SHELF 

Bulletin des Sciences Mathimaiiques et Astronomiques. 
Tome dixi^me. Mars-Juin, 1876. (Paris ; Gauthier- 
ViUars.) 

We ^ve no mathematical publication in this country 
covering quite the same ground as this admirable Mulletm, 
Indeed we hardly think such a journal could survive the 
Usue of half-a-dozen numbers here. The late Mr, T. T. 
Wil k inaop, in on interestiug series of notices of “ Mathe- 
matical Penodicals" points out that such periodicals have 
forOied'a distinguishing feature in our scientific litera- 
ture for upwards of a century and a half,*’ end quotes a 
reiiuik of Fro£ Plaj’fair {Edinb. Rev.^ voi. ici.) to the 
eflCoct that ‘*a certou degree of mathematiool science, 
and, indeed, no inconsiderable degree, i&, perhaps, more 


widely diffused in England than in any other country of 
the world." These observations have reference prindpuy 
to such Journals as the Ladfs and Gentleman's Dtary. 

A very limited circulation, we fear, rewards the editors 
of the Quarterly Journal of Mathematics and the Mes- 
senger of Mathematics. Nor do we think the state of 
things would be greatly altered if such a publication as 
the one before us were started here. The division is 
mostly a tnple one — a review, or reviews, of new mathe- 
matical works, followed by an analysis of the contents of 
current mathematical publications, occasionally supple- 
mented by an original paper, 

In the March number we have a long account of Dr. 
Lindemann's edition of Clehsch's "Vorlesungen uber 
Geometric" (ersten Bandes erster Theil), a review of 
Rear-Admiral Sandy's "Astronomical and Meteorologi- 
cal Observations" (1671, 1873), an analysis of Dr. Gua- 
ther^s " Lehrbuch der Determinanten — Theorie liir Slu- 
dirende." We have also in this and the other numbers 
descriptions of the contents of Bellavitis' Rivista di 
Giornah^ Catalan and Mansion’s Nouvelle Correspond- 
ancB Mathimatigue, Mnihematische Annalen, Gtomale 
di Matematicke, Monatsberichte, and like periodicals. 
Just noticing the interesting discovery that the Gaus- 
sian logarithms (logarithmes d’addition et de sous- 
traction) were first treated of by Leonelii (Avnl No, 
p. 164), his work having been translated into German in 
1806, and Gauss having published his table in Zach’s 
Monaihche Correspondens in 1812, we pass on to two 
notices of mathematical histones. M. E. Hoefer's '* Hii- 
toire des Mathdmatiqucs, depuis leurs Origines jusq’au 
Commencement du X 1 X° Si^cle " (Mars No ), comes in 
for strong condemnation. At the end of the critique we 
read " nous terminerons cette analyse cn exprimant le 
ddsir de voir bienidt paraitre dons notre langue un 
ouvrage sur I'histoire dcs mathdmatiques, dent par un 
mathdmaticien avec Lout le soin que idclame une t&che 
aussi difficile, et s'adressant, non ^ tout le mondcy mais k 
ceux qui ont midrdt k connaicre celte hisloire et que 
leurs dtudes metient k mcme de Ja comprendre." The 
importance of Hankel’s " Zur Gcschichle der Mathematik 
im Alterthum und Mittelalter" in the eyes of the editor 
may be gathered from the fact that the notice of it takes 
up thirty-four pages out of the forty-eight Judging by 
the extracts and comments the work is one of much 
research, originality, and interest "Tel est le idsumd 
bien incomplct du remarquable volume dont nous avoni 
chcrchd k rendre compte. Nous espdrons que ce que 
nous venons de dire suffira pour engager tous ceux qui 
s'mtdressent k la science k lire le livre de Hankel, et pour 
en Zaire ddsirer une traduction dans notre langue,” is it 
too much to hope that now we have living amongst us a 
malhematician whose "great historical treatises are so 
suggestive of research and so full of us spirit " this country 
will produce a work to rival M. Hankel’s P If it is too 
much to expect then we hope some one will do for us 
what the writer la the Bvdleisn desires for hii own 
country. 


LETTERS TO THE EDITOR 

\Th€ Editor does not hold htmsdf responsdde for opinwns expressed 
by his correspondents. HatheT can he undertake to return, 
or to correspond with the writers of r^ected manuscripti. 
No notice is taken of anonymous commumcations.] 

The Obsidian Cutlers of Melos 

During s tour In Greece in the put summer I obtained s 
snuU number of stone implements chiefly from the Islsad of 
Kythtra (ceriTO) and tbe Iithmui of Corinth, couisUng of 
s few cocn-cmihcn or poandeis, and some celti. The Utter iie 
particularly clmniy and very thick in secuon, afid Oie uao^y a 
beach or torrent pebble of suitable form growid to a cotlhiff 
edge, and sometimes roughened by pecking at the othw uUlb 
mity, as if to afford a fixmer grasp for the hand. Thclt shape 
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nakei them uniuiiablc for imartioii into a handle except Mhere 
the implement u unall, and here the roughcDing is absent 1 
alio obuined a large number of the obsidian cores and dakei 
from the liland of Meloe, wUch are familiar to most collectors 
It U on these latter objects that 1 shall make some observations 

On examining a senes of these flakes 1 found a small number 
of them which presented a singular wavy pattern down the back 
ridge, which hai evidently been product by alteroate pressure, 
or a BCiies of tape admioiiteied by some small instrument like a 
punch.* 1 have since procured some more cores and flakes with 
the view of examining the question more carefully, and have 
been foriunate m secuniig some interesting evidence from ihem. 
Ont of a total of 230 obsidian flakes exammed 1 have found 
39 which have this marking with more or less disUncCncis. In 
many cues the working 11 extremely rude, the alternate chipping 
wide, straggling, and uneven, and the depth of the depression 
and general character of the fracture such as to suggest con- 
siderable violence m the blows which produced it. In other 
cases the chipping is flatter and shallower, but still not very even. 
But in a very few choice specimens the chipping is 10 even and 
regular as to produce a pattern not imworthy of ihe mojiu- 
faciures of some of the "enmped" Daiuah daggers. 

On examining a senes of sm^l cores I was delighted to And on 
a few of them traces which leave no doubt that this curious 
marking wu produced hi fort the flake was detached from the 
core. In addilion to the beautiful parallel fluiuifr for which the 
Greek cores are remarkable, 1 have found one ndge in some of 
the cores (m 22 out of 125) worked up into the serrated edge and 
ready for the blow which should have detached the flake. I have 
only had the good fortune to find m one instance a flake biill in 
xUu on Us core whose chipping will compare with the best speci- 
mens ID my possession of detached flakes. Indeed on some of 
the cons the working u so rude as to form merely a jagged and 
irregular line ms Lead of the beautifully clean rulge of the ordi- 
nary flaking , and without the evidence of the other flakeh and 
cores, I bhouLd not have been able to interpret the intention of 
these ruder specimens. 

There is another form of working to be observed on a cerLaui 
number of the obsidian flakes. They have in many cases, by a 
serieb of very dehcate and flat chippings, had their back ridge so 
modified or removed as to present a blode-like suiface. In some 
cases this extends over the whole of the back of the flake. In 
others (where it has been a double-ridged flake) the chipping is 
merely enough 10 remove one ndge, making a blade like one of 
our own dinner knives, thinner at the cutting edge than on 
the blunt back. The intenLion in this case u very evident, being 
merelv to incieiise ihe cutting powers of the flake by removing all 
impedimenii Here ogam the chipping was effected while the 
flake was snU i/t stiu. I hive two or three cores with one aide 
flattened by the removal of several iidges, and awaiting conver- 
sion into a kmfe- blade by a blow which never descend^ 

The use, however, of the flakes with the serrated bock ndge, 
is more questionable. It is, I think, not possible to suppose 
that the working in ihis case was put there os a mere piece of 
ornamental cutlery, although the similar crimping on the Danish 
daggers was certainly sa In the best MoUan flakes the working 
IS certainly highly ornamental, but such specimens are some- 
what exceptional, and m the majority of instances the working 
cannot be conbideicd ornamental at oU, and evidently does not 
aim at nicety and symmetry Hence we may reasonably con- 
clude that the purpose of the working was utility in the first 
instance, and onumeat only incidentally. I Ihmk there is little 
doubt that these serrated jUea were manufactured to serve the 
double purpose of a knife and a saw (rasp, or file), and they 
would be by no meoiu inefficient tools m ex^iienccd hands. 

1 am not aware that attention has been called to thise pecu- 
haritiei of the Greek obsidian flakes — or indeed that they have 
been hilherto obbcrvcd at all : and I have thcrcToTc thought it 
worth while to offer some account of this interesting instance of 
obsidUn manuiactuie 1 am not aware that any BimUarly worked 
flakes have been discovered in Mexico ; and 1 should be much 
iniereited if any of your readers could correct me on this point. 

It Is Worth remarking that there are several aualiiies of Greek 
obsidUn. The blackest and most bcaatiful is glouy and luilrous, 
but will by no mcoox ernnpure with (he objioian of Mexico m 
thiM fioitlcalars. Greek obatdian has nmurly always an undcr- 
toe of opaque green. There 11, however, a quality which ii a 
dull leaden grey,' slightly bstiOua only, and Usa vineous m its 

* Ifr lehn Kvoas, to whom t ihowed om of theie, ii of apiniou that iha 
msrkmg MS h«aa induced la the imxid of tlw two ways ^gealod, vi&, 
by Uowi idjolnlslarcfl by a uudl Ht or pubch. 


compositioD. It breaks with the same fracture as the more 
lustrous qualities. 

When the flake is trimmed very fine, it la frequently trans- 
parent, and if held to a stremg light presents a beautiful grey 
and block "brindled" textuie 

The Greek cores are all of small sue, the longest which 1 have 
seen being just under three Inchef ; but I have one flake which 
measures 31 , and a few wliiLh vary between that and three inches. 
One most exceptional specioien, however, which is quite unlike 
any of ihe oihcrb, and ib weathered on both sides, measures 4^ 
Inches by i| broad, has a rough ccatral ndge, a Jorge bulb of 
percusiioD, and is in sectional ihicknib^ | inch. 1 have some 
shorter fragments approaching the oame character. 

It will not have escaped the notice of many readers that Dr. 
Schliemann found a number of obbidian " blades " (flakes, no 
doubt) in ore of the last opened of his tombs at Mykenoe, together 
with twenty.five arrowheads of flint, b'uture dibcovcnea m 
Greece will furnibh additional proofs of the general use of this 
material in early times, and I have little doubt that Melos served 
as the " Sheffield " of Greece, in the obsidian trade. 1 hod my- 
self the fortune to pick up a small fragment of the subsUnce 
amongst the rums of TirynS 

I have placed the senes of flakes, cores, &c , in Charterhouse 
Museum, where they con be seen by anyone who is interested in 
them. Gerald S, Davies 

Charterhouse, GodaluiLi*g 


Ocean and Atmoiphenc Currents 

In a clever ankle in tlie Quarterly Review^ ou the geo- 
graphiLal and scientific results of the Arctic expedition, which 1 
have read with great interest, the following pos^ge occurs .— 
"The polar streams flow southward os surface-currenii as 
long as they remain under the influence of northerly winds. 
When they reach the region of south-westerly winds they 
disappear under ihe warm waters of Che Gulf Stream. And 
this lor the simple reason that m each instance the stream, u 
Sir George Narca says, will cake the line of least reriistance. In 
ihe case of a birtam going before the wind, this wiU be on the 
surface ; when going against tlie wind, the line of least resistance 
will be some diklance below it” 

It is certainly very clever of ocean currents to dip below 
the surface, when they meet with a foul wind, but that ilicy 
do so requires proof, cbpecialiy as the warm current in the 
North Allannc, bound presumably Jrom the equatorial to the 
North Polar regions, mokes a detour all along the north coast 
ot South America, deflected by the norih-cast trade when it 
might apparently have accomplished its purpohe so much more 
directly by the simple expedient of dipping beneath the surface. 
I would beg to Buggcbt that the disappearance of the polar 
streams under the warm waters of the Gulf Stream, as indicated 
by the writer in ihe Quarterly t is to be accounted for in a far 
simpler manner, viz , because owing to the high temperature of 
ihe Gulf Stream in the latitude where this particular phenomenou 
takes place, it is lighter than the fresher but far colder water 
of the polar stream. 

While I regret to differ from Sir Geo. Nares, backed by so 
great an aulhunty as Mr. Croll, I must queiUon the possibility 
of wind piling up water to any gicat extent cither on tne suffiue 
of the open ocean, or even in mure confined water, of either 
great or unifuriTi depth, os the water wiU, under ihobe circilm- 
staiices, re-ebUhbsh i» equilibrium by running off below the 
lurfoce. 

We know that in both the polar and equatorial basins, we 
have lortje volumes of water cunsUnilyrunning in at Che bottom, 
or in cose some of my readers may disagree with me, wuh refer* 
ence Co the polar basins, 1 will put it mure guardedly, and say 
at some distance below ihe surface , these currents must displace 
on the surface a body of water exactly equal to their own 
volume, and this body of water miiat uecesurily run off in chat 
direction in which it^ueats the least resLsumce. For the Bake of 
brevity 1 leave out the coosideration of evaporation and precipi- 
tation, which bear a very small proportion to the large volume 
0 / theoe cuff eats. 

I have in a previous paper pointed out that *' Heavier water flow- 
ing continuoUisly from a,higKer level (>.r , in the cm>e of the ocean 
from the surface) into the bottom of any basin of lighter water 
must displace and rotfc a body of water equal to ica own volume. 
The lighter water wiU jiut os surely be hficil and buoyed upwards 
by thn heavier 'water unship, a piece of cork, or any other 
Bubstance having a leas specific gravity than water, and when 
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tbil IlghteT water 1^' Tailed above the level of lU own buin it 
will naturally flow olT la Ihe Hircction in which it meeti the leait 
reilitance ” 

To conclude, I argue that while the wind undoubtedly In- 
fluence! direction token by ocean current!, difference of 
gravity, and not wind, ii the principal promoter of them. The 
petfect agreement between the two system of ocean and atmo- 
spheric current! alluded to in the Quarterly Is, in mv opinion, 
to be accounted for from similar cauiei producing aiaiilar effects 
How can the winds Inlluence ocean current! running fer thou- 
landi of miles below the surface, or how can they influence the 
direction Of the lower strita of surface current! ranging say from 
50 to 600 feet m depth, the latter being the depth of the Gulf 
btream off Hatteras 7 Dighy Murray 

January 25 

Mr. Digby Murray (vol, xv p 294), 111 common with a 

E rcat number of meteorologisls, maintains that the surface- trades 
ave come, as uppcr-cuiTcnts, from the Arctic and Antarctic 
regions, and that the prevailing westerlies of the extra tropical 
regions have come, os upper-currents, from the equator, without 
intermuigling their volume in ihe district of the tropical calms. 

He argues that this must be the case, because the aur face- 
trades on the interior borders of the tropical calms differ from 
the westerlies on the exU nor borders in their degrees of electri- 
city, and of saturation, and in other parliculara. 

I regard this argument as incontestably sound, provided 
always that no ^eclion can be taken to the aisumplion on 
which It rests. That assumption may thus, as I conceive, be 
fairly staled : “ Almosphcric currents differing greatly in cha- 
racter must have travelled from widely distant regions of the 
globe." 

Thia premise is plausible, and the objection which I have to 
offer to It rests upon a fact which la, unfortunately, obscure, and 
which hai received very little attention. 

Some light is frequently thrown on the more general and per- 
manent atmospheric circulation of our globe by the analogy of 
the local and temporary lystems of circulmtion which we eiiamiue 
in our own laliludes. Now the most local currents often differ 
very remarkably m character according to the direction in which 
they move * r the eoiicrly winds felt on the south border of a 
small anticyclone, if pursued for n very limited distance into the 
district in which they begin to travel from the south, are often 
found to have undergone complete change in their electrical con- 
ditions, in the aspect of the clouds which they carry, in their 
humidity, ui their amount of ozone, and finally even in their 
effect's on the animal frame. Still more extraordinary are the 
alterations often noticeable in the diflerent segments of very local 
cyclonic circulations In the case of the smallest secondary 
depressions 1 have, very frequently indeed, been struck by the 
vrondciful alteration m the several atmosphenc conditions, and 
especially by the reversal of the electrical conditions, which im- 
mediately attends the sprmging up of a northerly breeze, when 
Ihe barometnc minimum hu passed to the east This breeze, 
in many of these examples, occupies a very iliort as well as very 
narrow bell, and is only of a few hours* duration What is more 
important, it is usually of very limited ddptA. The synchronous 
upper-current observations at which 1 have been for some years 
at work, prove that in many instances of very local depression! 
the cirrus travels from southerly or westerly points for many 
hundred miles on all sides of the smsll depression, as well as 
immediately over it, m some caxca very slightly afl^ted, in 
others absolutely unaffected, by the limited circulation at the 
earth’s surface. 

Until therefore it can be shown (in contradiction to what is 
indicated by this fact) that our most local currents, if differing in 
character, have travelled lo us at a great elevation from very 
high and very low latitudes re speed vcly, I cannot hitherto regard 
Mr. Djgbj Murray’s reaioning as fiuniihing an absolute 
proof" of the soundness of his position. 

From ^r, Murpl^’s criiicismi on my former argument I do 
not retir«J^^ 4 r. Digby Murray may possibly complain that 
1 have done my discussion with hlmseir, behind a veil of 
•dmiSi aAer the convenient fashion of the Homenc heroes. But 
as 1 have alreadv stated, my agieement with his view that " the 
inpoftcrion of the Arctic as compart with the Antarctic depra- 
■ioii is due to tha amount of land in the northern hemisphere ” 
(though dlflfariag from him u to the noiure of the relation 
between Ihe cahse and the effect), it u perhaps hardly necessary 
/or me to aaytet from his proposition in Nature (vol xv. 


31a) 1 am bound to dissent. 1 do not think that on Mr. 
urphy'i hypothetical globe, posieiied of an atmosphve coa- 
tainiug no aqueous vapour, the cui rents would "act as In oilr 
actual atmosphere," or in a manner at all analogous to that 
which he desenbea On this point I am afraid we muit agree to 
differ for the present. W, Clement Lgv 

February 7 

Aurorlc Lights 

Have the auroric lights been studied in regard to their rela- 
tions with changea in the weather? From casual obiervatioua 
made dunng ihe last twenty years it would appear that there are 
at least two distinct kinds of Lght so classed, One is b^Uant 
and transparent, of a white, y^owlsh, bluish, or yellowish-red 
colour: whde the other is lemi-opaque and of a bloody red 
colour The latter generally seems to be considered in Ir^nd 
a forerunner of bad weather, or, to quote a Connemara shepherd, 
" Them bloody lights arc bad," The first kind generally appear 
as intermittent pencils of light, that suddenly appear and sud- 
denly dissppear Usually they proceed or radiate from some 
place near the north of the horizon ; but 1 have often seen them 
break from a pomt in the heavens, this point not being stationary 
but jumping about within certain limits. The brilliant aurora of 
Feptember, 1870, was one of the latter clou, except that the 
centre of dispersion was not a point, but an irregular fi^re, 
sometimes with three sides, but cnanging to four and live-sided. 
It began as rays near the north horizon and proceeded up into 
the heavens in a south-south-east direction. Sometimes, however, 
these lights occur as suddenly flashing clouds of light, like those 
of July 16 last, which were of a white colour ; bat at other times 
I have seen them of blue and reddish yellow. If this class of 
lights are watched mto daylight they appear aomewhat like famt 
rays of a rising sun. One morning while travelling In West 
Galway, m the twilight, they were very brilliant, and quite 
frightened the driver ot the cor, who thought the sun was going 
to rise to the north instead of at the cast 

The second, or bloody-red light, usually occurs in clouds float- 
ing in one direction up into the heavens, but often depressed 
over a poitlon of the sky. I have never seen ihem coming from 
the eastward, and only on a few occasions from the southward, 
they generally proceeding from the weht, north-west, or nortb. 
If &)lh kinds of light occur at the same time, the second, while 
passing over the first, dim them. If the second class are watched 
into daylight they appear as duty muiv clouds that suddenly form 
and disappear without your being able to say where they came 
from or where they went to, or as a queer hazy mist over a por- 
tion of the sky that suddenly appears and disappears, or as 
misty rays proceed mg from a point in the honzun. (renerally 
when these clouds occur there is a bank of black clouds to the 
westward 

Tins season has been very prolific in auroric light, as there have 
been few nights since (he ist of October lost m which they did 
not appear, sometimes, however, veiy faint. Generally they were 
lights of the second class, but on a few occasions there were a 
few rays of the first associated with them; on wet nights they 
made the ram-clouds or mist of a reddish purplish colour ; tinu 
of which could be seen in some of the excessively dark nights we 
had in November. On many occasions they were late in the 
ni^t, being very common and brilliant during the " dark days" 
of December a few hours before dawn (about nve o’clock). I have 
watched them carefully this lesson to see if we had a chance of 
flue weather, but each time we had a fine clear day lliey ap- 
peared also and the weather broke again. Last week 1 cnly 
iBw white liehtB of the flr^t class, very faint on two nights, but 
the weather has not cleaied yet. It has, however, become sea- 
sonable, as we have had showers of sleet and snow, while pre- 
viously it was like spring weatlier, the trees all budding out, 
innumenble birds singing morning and evening, and flies and 
wasps flymg about. G. Henry Kinahan 

Ovoca, January 27 


On the Sense of Hearing in Birds 
The sense orhesnng is doid>Ucis of much asusisncc in dis- 
covering the food of such biw aa the (canAores— to wit, wood- 
peckers, creepers^ wrynecks and the like^ which feed on insects. 

On one occasion, a Canadian foreit, whilst seated close to a 
rotting pine trunk, I Iwpaid distinct scratehings in the interior, as 
if mke were nibbling the wood, and on split ring open the trunk, 
ngmeroua large white larva* of llyltsimdir " woodworms " were 
found busily employed in making their tunnellings throughout 
the lofl subelance of the decayed wood. 
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*' Kqw, whllt thfie loandi were audible to human ean, it may 
be liiirly believed that they would have been readily detected by 
the UrOMpeckcri which may be ofteh obierved to halt suddenly 
on Ita way up a pine trunk. This trait in Ihe mode of climbinfr 
if DoliceaUe more or leu in all the uiectivoroua climberSp and 
appears to me to be caUBed portly by the bird lutening for the 
sounds produced by Insecti mber in the bark or in the wood. I 
noticed this particularly In the case of the great black wood- 
pecker (P, pileaiui) or *' log-cock/* as it is named In Canada. It 
would Suddenly stop on its way up a tree trunks and after re- 
maining perfectly motionless for a short time, commence to 
attack the bark and wood 'with great vehemence Every one 
who has travelled in North American forests will have observed 
how the excavations made by woodpeckers are often confined to 
one side of a trcCp or to particular situa'ions And not only on 
decayed parts, but, u in the case of the extremely tough c^ar 
( 7 \ occuIentalu\ where opemngs of several Inches In circamference 
have been made through seversl Inches of perfectly fresh wood in 
order to reach the decaying central layers where wood -eating 
beetles deposit their eggs and the animal is matured. Admitting 
that it may have been induced to dig out the insect by tracing the 
external opening inwards, still in the case wf the larvie the 
wandering from its birth-place, and the sounds consequent on 
the tunnel bug process, would assuredly be heard by a bird whose 
ears had been tramed to such delicate noises through the neces- 
sities ol Its mode of life I can therefore well believe that aus- 
cultation ia of great service to such birds, and also to nocturnal 
species in discovc ring their prey. A. Lbith Adams 

Royal College of Sciencei Stephen's Green, Dublin 


Tapeworm in Rabbita 

1 WOULD suggest that the tapeworm referred to by Mr G J 
Romanes is like the Bothriocephalus of man — perhaps a species 
of ihe same genua. This is not supposed to have a cystic state, 
but to be developed from a ciliated embryo taken into the 
system on raw or badly-cookid vegetables, which have been 
watered by sewage from cesspools, in which the eggs will remain 
alive for months 

In the lamc way the eggs of the rabbit’s tape-worm probably 
remain in the animal's droppings till set free in rain as cdiated 
embryos. As the rabbit feeds on the vegetation watered by such 
rain, there is no difficulty in understanding how the embryos 
would reach his alimentary canal. R D, Turner 

Meteor of January 7, 10 31 p m, 

Till fine meteor mentioned in Nature, vel. xv p. 244, and 
also seen by Mr W, H. Wood, p 295, was observed by many 
other persons , and as your correspondent uks for another ob- 
fervation of it, the following maybe useful — ^'J. M*C.,” 

writing from Putney Hill, London, says : *' As near as 1 could 
judge, it appeared between the stars Castor and Pollux (a and ^ 
Geminorum), and its coune lay almost due north-east, passing 
over the stars A and Ursx Majoris, and disappearing a little 
beyond the latter star. It was of great brightness, Icfc a tail of 
fire in Us wake about two degrees in length, and was visible 
some ten seconds." Thi'i account, compart with the other two 
referred to, stands is follous 
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From these paths the radiant point comes out near 7 Eridani, 
R. A. 58", Decl S , 12°, and I can confirm this position from 
other meteors seen in January, including one ai bright os Venus, 
on the 4tb, 8.51 f m,, which exhibited the same alow, balling 
motion as that noted in regard to the fine oue icen on the 7th. 1 
have rtad other accoanti of the latter, but they are mostly vague. 
At Sennondscy it waa seen at 10 30, and described as lar^e 
and remarkably brilliant, cloaely leiembling in liie and colour 
the iMcor which appear^ on September 24, 1876. It was of 
a bluish colour, left a long tail or streak of light in ita wake, and 
Ua tiouxae In the heavena was froin south-weat to norlh-easL At 
10^37 on the name cvtnlng a verylarae^ bnlliant meteor was seen 
at Lower Clapton, and tl 3 i| no douC^ refers to the Same oldest. 


Mr. Barrington (Nature, voL xv 'p. 275) notes another 
bright meteor, at 6 P.M., on January 19, but its apparent path 
shows It to have been different lo ihe one seen by a co^Te^poudent 
at Wolverhampton, at 6.27, January 19, who writes tliat he wit- 
nessed a meteor of unusual magniiude and brilliancy. It moved 
almost perpendicularly, in a aoutherTy direction, very slowly, ihe 
time occupied in its puiage being about seven or eight lecoods." 

Ashley Down, Bristol W, F, Drnnjng 


THE UNITED STATES GEOGRAPHICAL AND 
GEOLOGICAL SURVEY OF THE IVESTERN 
TERRITORIES UNDER DR, F, V, HAYDEN 

Explorations in 1876. 

W E have been furnished with some early notes upon 
the results of the work of Dr. Hayden’s survey 
during the past year, from which we make the following 
extracts - 

‘‘For reasons beyond the control of the geologist in 
charge, the various parties composing the United States 
Geological and Geographical Survey of the Territories 
did not commence their field-work until August. Owing 
to the evidences of hostility among the northern tribes of 
Indians, it was deemed most prudent to confine the 
labours of the survey to the completion of the Atlas of 
Colorado. Therefore the work or the season of 1876 was 
a continuation of the labours of the three preceding years, 
westward, finishing the entire mountainous portion of 
Colorado, with a belt of fifteen miles m width of northern 
New Mexico, and a belt twenty-five miles in breadth of 
Eastern Utah. Six sheets of the Physical Atlas are now 
nearly ready to be issued from ihe press. Each sheet 
embraces an area of over 11,500 square miles, or a total 
of 70,000 square miles. The maps are constructed on a 
scale of four miles to one inch, with contours of two 
hundred feet, which will form the basis on which will be 
represented the geology, mines, grass, and timber lands, 
and all lands that can be rendered available for agricul- 
ture by irrigation The areas of exploration of the past 
season are located in the interior of the continent, far 
remote from settlements, and among the hostile bands of 
Ute Indians that attacked two of the parties the previous 
year.” 

The force was divided by Dr. Hayden into four parties. 
The first, for primary tnangulation, under Mr. A. D. Wil- 
son, with Mr. Holmes as artist and geologist, accomplished 
ihe survey of an area of about 1,000 square miles. The 
second, or Grand River party, under Mr. Garnett as 
topographer, and Dr. Peale as geologist, surveyed about 
3,500 square miles. The third, or White River Pivisiooi 
with Mr. Chittenden as topo|rrapher, and Dr. Endlich as 
geologist, spent forty-eight days in absolute field-work, 
and reports a surveyed area of 3,800 square miles, in the 
accomplishment of which t,ooo miles of traverse were 
made, while forty-one main topographical stations and 
sixteen auxiliary ones were established. The fourth, or 
Yampah party, conducted by Mr. Becfaler, topographer, 
assisted by Dr. White, geologist, surveyed about 3,000 
square miles. Thus, during the two months of last autumn, 
these active explorers surveyed about 11,300 square miles 
of territory (that is more than the whole of the southern 
or lowland ^rt of Scotland) with sufficient accuracy and 
detail to permit of the constiuction of a general map on tfui 
scale of four miles to an inch, and with contour lines^ mt 
successive elevations of 300 feet to mark the main topo- 
graphical featvev. Fortunatdjr the geological structure 
15 of extreme simplicity, otherwise such rapid and useful 
work would be impossible. Dr. Hayden and his asso- 
ciates are doing good service by making known in this 
way the main features of those vast temtories, leaving 
the details to be worked out at a later time. 

Among the most interesting geological results obtained 
last year are some additional particulars regarding the 
braclash water-beds lying at the base of the tertiary 
rocks of these western temtories. Three new species of 
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Unio were found, making six in all, now known to occur 
in these strata. 

** They are all of either distinctively American types or 
closely related to species now living in America fresh waters. 
They represent by their affiniiies the following living spe- 
cies - — Vnio c/avus, Lamarck ; IL secuns, lia ; I/, 
dosuJt Barnes , I/. mei<ut€orus^ Rafmesque ; and f/. com- 
planaius^ Solandcr. They are associated in the same 
, stratum with species of the genera Corbula^ Corbicula, 
Nerttina, Vivtparus, 8lc , and which stratum alternates 
with layers containing Osirea and Anomta. The close 
affinity of these fossil Unioj with species now living in 
the Mississippi river i'nd its tributaries, seems plainly 
, suggestive of the fact that they represent the ancestry of 
the living ones. An interesting senes of facts has also 
been collected, showing that some of the so-c.illed Ameri- 
can types of Unto were introduced in what is now the 
great Rocky Mountain region ns early as the Jurassic 
penod, and that their diAcrentiation had become great 
and clearly defined as early as late Cretaceous and early 
Tertiary times. Other observations suggest the probable 
lines of geographical distribution, during the late geologi- 
cal periods of their evolutional descent, by one or more 
of which they have probably reached the Mississippi 
river system, and culminated in the numerous and diverse 
forms that now exist there 

The work of the past season shows very clearly the 
harmonious relaiions of the various groups of strata over 
vast areas, that although there may be a thickening or a 
thinning nut of beds at different points, they can all be 
correlated from the Missouri river to the Sierra Nevada 
basin. The fact also that there is no physical or palaeon- 
tological break in these groups over large areas from the 
Cretaceous to the Middle Ternary, is fully established. 
The transition from marine to brackish water forms of 
life commences at the close of the Cretaceous epoch, and 
without any Ime of separation that can yet be detected,con- 
linues on upward until only purely fresh-water forms are 
to be found. Dr. White, an eminent palzontologist and 
geologist, says that the line must be drawn somewhere 
, between the Cretaceous and Tertiary epochs, but that it 
will be strictly arbitrary, as there is no well-marked phy- 
sical break to the summit of the Bndger group.'* A. G. 


ALLO Y OF FLA TINUM AND IRIDIUM FOR A 
NEW METRIC STANDARD OF LENGTH 

T he Warden of the Standards has, in his valuable 
annual reports, described the steps which have been 
taken to secure new lotcmational Metric Standards, and 
Mr. Chisholm has also given abundant information as to 
the various points of interest connected with their prepar- 
ation and preservation Ihe advantage of employing an 
alloy of platinum and indium a^ears to have been so con- 
clusively demonstrated that the French Chamber granted, in 
November, 1875, 260,000 francs (10,400/.) for the expenses 
of constructing the new InternalioD^ Prototype Standards, 
and, of this sum, 2^7,500 francs were required for the cost 
of an alloy containing 90 per cent, of platinum, and 10 per 
cent, of indium, of which they were to be made.^ 

The preparation of a bar for a standard of Length has 
been undertaken for the Association Gdoddsique Inter- 
nationale by Messrs. Johnson, Matlhey and Co , who pre- 
sented the results of iheir labours to the Academie des 
Sciences on December 4 last.' The platinum and iridium 
used were prepared by the processes of MM. St. Claire 
. Deville and Dcmay, and they were analysed in their labora- 
, tory before fusion. Mr. George Matthey thus describes the 
iQ^thod by Hhich this difficult task was accomplished. F 1 ve 
ingOls were prepared by melting together in each case 450 
QupceB of platinum and 55 ounces of iridjuin. These were 
then cut in small pieces by the aid of an hydraulic press, and 
the fragments melted together and kept fluid by a flame 

> T*Bih Anaal Utport pf thv Wartjep of th« .St4adaril^ 1876, p imuir. 

* CfltM/trM No 23, 1876 p i,(W>o 


of Coal gas and oxygen, The ingot obtained was lami- 
nated, cut into strips, and again melted into an ingot, 
which appeared to be ^ery homogeneom and free from 
roughness or visible flaws. This ingot was fori^ into a 
bar 3$ cm. long, 7*5 cm. wide, and 2*5 cm. thick. The 
greater part of this was repeatedly annealed and rolled 
between polished cylinders of steel until it was 4*10 
metres long, 21 mm wide, and 5 mm. thick, which were 
very nearly the required dimensions. Then a perfectly 
rectangular form was imparted to the rule by means of n 
drag-bench," and the flniihuigwas eflccted by a planing 
machine, as the alloy, owing to its extreme hardness, re- 
moved iron from the plates through which it was drawn. 

After Mr. Matthey's communication had been read, M. 
St Claire Deville gave the result of a careful examination 
to which he had submitted the bar. He found thnt the 
alloy in the form of an ingot has a density 21*508 at 0° C , 
an oblong mass cut from the bar, was found to be, after 
annealing, of the density 21 516, which showed that when 
annealed, at a high temperature, the metal assumes very 
nearly the density of the fused metal It was proved by 
analysis to contain — 
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From which the following figures were 

deduced — 
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which agree perfectly with the results of the analyses, 
and with regard to them it should be pointed out, that it 
IS very diflicult to purify platinum and indium, and that 
the smallness of the amounts of ihodium and ruthenium 
present aflbrds additional evidence of the care with which 
the refming was performed. It is well known that all 
substances capable of being tempered, such as glass and 
steel, change their dimensions in time, others which be- 
come crystalline with changes of temperature, as zinc does, 
are m &e same case. The researches of Mr.Wild have 
shown that hyalite, a variety of opal, appears to be free 
from this mobility uf form, and consequently of density. 
With facts such as these in view, M. Sf, Claire Deville 
proposes to make certain experiments in conjunction with 
M. Mascart, to determine whether platinum-indium is 
Bu^ect to a permanent change of volume or not. 

The work upon which the accuracy of standards depends 
is of the highest importance, and Mr Matthey has well 
sui tamed the reputation of this countiy' for technical skill. 
Metallurgists will appreciate his success, for they can 
recognise the difficulty he has had to contend wiih in the 
fusion and working of such an alloy, but for those who are 
less familiar with the conditions which had to be met, we 
would quote the graceful words Of MM. Dumas and 
Deville. The former observed : “ 11 a exdcutd ce travail 
avec un succ^s compict sous le double lapport de la com- 
position exacte de Taliiage ei de la forme ac la t^le .... 
rintdrAt aciuel est drident, ct la production enrichit foutil- 
luescienbflque d’un allioge doud de propndtds prdcieuses." 
M. Deville said : " Qu'il me soit penms, en terminantfCle 
remercler le rndtallurgiste habile, le savant diatingud, M. G. 
Matthey, qui a accompli son oeuvre avec un talent et im 
ddsintdresscment qui ne seront pas perdua pour la science.'* 

W. Chandler Roberts 
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THE UPPER €OLORADO^ 


A MONG the viott emii 
ricen gtoloj{iiii to i 
be Uttle hesuatioA in pta 


; eminent lervicei rendered by Ame- 
I the cause of icience, there can 
placing the laboun of Lieut. Ivee 
and Dr. Newberry ae given to the world in their well- 
known Report on the Colorido country of the West. 
By pen and penal they brought vividly before the eye 
and the imagination the structure and scenery of a 
region so singular gad so stupendous in its memorials of 
slow prolonged subaerial erosion as not only to throw 
every other known district of the kind Csr into the shadOi 
but to furnish proofs of the potency of river- excavatioDj 
which even the keenest advocates for the power of ram 
and rivers at first hesitated to believe. Since that Report 
appeared, however, additional and confirmatory iUus- 
trations of the same marvellous scenery have been pnb- 
hshed by other observers, notably by Hayden and PoweU, 
The gorges of the Color^o, with walls sometimes more 
than a mile high and running for nearly five hundred miles 
across the tableland, are now more or less familiar, from 
descriptions and sketches, Co the geologists of all 
countries. They are admitted, too, to be due, as Dr. 
Newberry first contended, to the gradual erosive action of 
the rivers by which they are traversed. The whole of 
this Colorado ba^in or plateau is justly regarded as the 
most magnificent example on the face of the globe of 
how much the land may have ita features altered by the 
agency of running water. 

In the present Report Dr, Newberry gives the results 
of a second exploration to the Color^o, but to a more 
northern or higher tract than that embraced in his previous 
journey. The Expedition took place as far back as 1859, 
and this Report was written and sent to the auihoritiea 
by the banning of May, t86a At that lime, however, 
the Civil War was impending, by which not only this 

? ublication but many others of importance were arrested. 

'he recent surveys of the Department of the Interior 
and the Bureau of Engineers having called renewed 
attention to the Colorado region, Col. Macomb and Dr, 
Newberry have succeeded, at Iasi, in inducing the autho- 
riiies to print and circulate their account of the obser- 
vatioDS made by them sevcnleen years ago, It is a 
welcome contribution to the literature of the subject. 
Dr, Newberry, by his summary and his narrative of 
detail, combined with his dever lithographic sketches, 
presents us with so vivid a picture of the landscapes 
through which he has wandered and of the geological 
structure which has given them their character, that 
nothing lurther can be desired save a personal visit lo 
the marvels themselves under his experienced guidance. 
Four of the most chaiactenstiG views are here reproduced 
as woodcuts. 

Westwards from the Rocky Mountain ranges to the 
head of the Gulf of California the basin of the Colorado 
atretchea as a vast plateau, broken by the transvene gorge 
of the Great Caflon, at the bottom of which, from 3,000 
to 6,000 fRt below the level of the ^ain, the nver wan- 
ders to and fro for nearly 500 milea The gateau is further 
marlmd ^ a succession of terraces ending in steep walla 
somedmes 1,000 feet or more in height, and by occa^ 
aiooal iaolaM mountain areas which rise above the 
general level bke islands frotn the sea. These various 
rneqaalities, however, when seen from any of the emi- 
nencee bordering the plateau are almost lost in the vast 
sweep of the level plain. On all ifdet the table-land is 
luirduhded with niountain-<raDfes whkb teem on the 
wfade to have' a meridional direction, so that the table- 
land itself would appear to be a tract which h|M somehow 
cseaped pUcarion during the movements by which the 
encircling ridges wen formed. The isolated mountains 
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on this plain, however^ indicate the same north and south 
trend, are composed like these bounding ndges, and may 
be referred to the same seriee and 10 a similar mode of 
ormiD. 

in that upper part of the Colorado plateau now de- 
scribed by Dr. Newberry we recognise the tame geologi- 
cal formaiions as well as the same striking features of 
colour which have given its name to the chief river. The 
oldest rocks belong to the Carboniferous system. Thence 
lip to strata believed to represent the earlier Tertiary 
amcf of Europe there is a continuoiu conformable 
development of stratified deposits. These strata spread 
out m horizontal sheets over the plateau. On the eastern 
and western margins they have been heaved up along the 
flanks of the mountain ndges, and here and there, where 
an isolated axis of elevation or a dislocation occurs on 
the plain, they have likewise been upturned. But for the 
most part they reiaio their horizon LGdity, so that the lower 
formations are not leei^ except where they have been cut 
into at the bottoms of the cafions. The Carboniferous 
limestones contain such charactcnstic brachiopods as 
Productus stmireticulatus^ P. scid^riculus^ P. puncifUus^ 
Spinfir^ and Athens, The earliest records of that 
region, therefore, are those of a sea- floor, which roust 
have stretched eastwards across what is now the range of 
the Rocky Mountains towards the land which then lay 
over the sice of the Eastern States. The thickening out 
of the manne limestones towards the west establishes 
this point in the ancient physical geography of the Ameri- 
can continent Above the Carboniferous limestones and 
shales lie a conformable senes of bright red, green, and 
yellow sandstones, shales, and marls, which are regarded 
by Dr, Newberry as Tnassic, and perhaps partly Jurassic, 
and which pass conformably upward into nmsive yeliov 
and my sandstones and green shales, which are placed 
on the honzon of the Lower Cretaceous rocks. These 
latter strata, containing many cycadi and femt, with 
other traces of terrestrial conditions, form the surface 
over an enormous area of the table-land. Aa they ap- 

C roach the broader valleys they end off in a steep cuif or 
lutT like a sea-wall, often cut along the edges into nume- 
rous detached tabLes, pinnacles, and quainny-shapcd out- 
liers. The red strata underneath form the plaiform. out 
of which the deep gorges have been erodedj and their 
bright colours running in parallel stnpea along the walls 
of the caftons and the faces of the isolaud fragments and 
pillars give an extraordinary character to the ^fantastic 
forms into which the rocks have been worn. 

The want of any evidence of disturbance from palmo- 
loic up into older Tertiary time is dwelt upon by Or. New- 
berry in this Report as showing the simplicity of the struc- 
ture of this part of the epntment. The facts which he brings 
forward help to make our ideas still clearer of the stages 
by which the present physiography of America has bm 
reached. He demonstrates the truUa of his previous con- 
clusion that the region of the Coforndo is one of vast 
erosion, and he gives some interesting indication! of the 
extent of this denudation. He shows that the grai plain 
with Its surface of firm Lower Cretaceous sandstone was 
once covered by a cantinuous sheet of soft Middle abd 
Upper Cretaceous shales, of which scattered mounds a^ 
mililons of loose fooslls are strewn over the plaifl, and 
which ris^aloug its margin into an upper plateau over- 
looking the mrcAt tableland and presenting a steep escarp- 
ment towards ik These overlying strata ate at least 
2,000 feet thick. There cannot be any doubt, therefore, 
t^t previotti to the erosion of the prmound gorges the 
tabieland was raried under 3,000 foet of sofLstrata, all of 
which have been removed except these fragmentary relics. 
Dr. Newberry sacisfactonly disproves the notion that this 
denudation could have been effected by any violent cur- 
rent like those waves of translation which used to be 
called in to account for the existence and disinbution of 
the glacial drift and erratic blocks. No one can read Ids 
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pages without a conviction that he correctljr regards the tinuoua proceu in a^ich ficosta^ and rivers have 

whole erosion of the Colorado region as one vast con- heen the main agenta 



Fig ■ — L««rer San Jau, lookiDJC W«t 

The obfenrat^ona contained in this Report upon the I the hofisontality of the stratified formations of the great 
ftructute of. the isolated ridges which now and then disturb f plain are of considerable intceeat and importancsL Theg 
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■h6ir that the elevation of thefee rld^i did not take place that thin eJevation wai not merely due to the protruaion of 
until after the deposition of the older Tertiary rocks, and hypogene masses, but was part of a general and prolonged 



Fig 4 — Head of CaAon. Colonda Xnuon of Tnuelc ScruL' 


nnovcmeat of plication by wUch the present axis of the the sedimentary formations of the plain are found bent 
North American continent was determined. The whole of up against the granitic nucleus, whit^, like a wedge, has 
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been driven tbroagh them. No proof of any inch move- 
ment or of any volcanic action older in date than the 
Eocene, or Upper Cretaceous rocks, was obtained in this 
Expedition. So that we have here, apparently, an area 
where any subterranean movements which occurred never 
disturbed the conformable succession of deposits during 
that vast section of geological time from the Carbo- 
niferous (or even from the Silurian) up to the Eocene 
period. Whether the traces of terrestrial surfaces indi- 
cated by the plants and lignite beds of the Lower Creta- 
ceous serieSf occurnng as they do with marine strata 
below and above them, are to be regarded as marking 
oscillations of the crust, or as due merely to the gradual 
up-filling of the old sea-basin and its conversion into 
lagoons and terrestrial surfaces which were subsequently 
gently submerged again beneath the Middle and Upper 
Cretaceous seas, may be a question for discussion It 
would seem that coincident with or subsequent to the 
pre- Miocene' plication and upheaval, volcanic action began 
in the Western Slates. Dr Newberry gives a drawing 
and a description of a singular basaltic rock called the 
Needles (Fig. i) rising to a height of 1,700 feet above 
the Cretaceous floor of one of the tributary valleys of the 
San Juan, and regards this mass as haying been intruded 
among the strata and as now left visible owing to its 
superior hardness, while the sui rounding and overlying 
softer rocks have been washed away. But in his former 
Report in conjunction with Lieut Ives, he showed the 
existence of a group of large extinct volcanoes in the San 
Francisco mountain group in Arizona, lying on the south 
Bide of the Colorado basin The lava-streams are yet so 
fresh there that he supposes that the last eruption can hardly 
have taken place more than a comparatively few years 
ago. Considerably further to the east in New Mexico, San 
Mateo rises as another important extinct volcanic cone 
11,000 or 12,000 feet high, whose most recent lavas are so 
fresh that “ it is difficult to believe that they have been 
exposed to the action of the atmosphere even for so much 
as a hundred years.” Dr. Newberry remarks that similar 
but smaller volcanic vents equally recent in appearance, 
but equally inactive now, are scattered over the entire 
area of the central tablelands from Mexico far up into 
the British possessions. 

The author, who is an accomplished paleontologist 
as well as an active and gifted geologist, has added 
a valuable Appendix, in which he gives descriptions of 
the Carboniferous and Triassic fossils obtained by him in 
the course of the Expedition, and to which Mr. F. B. 
Meek ' contributes an account of the Cretaceous fossils 
collected. It should be added, that besides the litho- 
graphic sketches the Report is enriched by some excellent 
plates of fossils. Archibald Geikie 


DEEP SEA MUDS^ 

11 . 

PiVQXide of Mafigitntsi. 

pEROXlDE of mangMCBc occun widely in ocean deposits, 
^ eiiher as nodulc", incruilations, or ai depositions on the 
boitom iticir. It has Ixcn found mott frequently in the nodular 
' form in the deep lea clays fir from Innd It alio occurs in the 
organic oozef, when these coDtoin much volcanic or are 

near volcanic centres. 

In shallow water, near some volcanic islands, it coven shells 
and pieces of coral or pimicc with a light brown inauitation. 

1 Since ihii stbcle wniwmlcn. the innounceiQent'DrMr Meek's dealh hsi 
r^chw! iL ■ country A more diif huoub blow could not have bren inflicted 
"bpon the progreis of palcoDiolngy lo the United Siaiu. It is much to be 
desired inst nnud ihe Univcul rf|rei with which ihc dcsih of ihEs able 

E elnoffito'of^t IB teceived some record thaH be published ot the services he 
■■ done Hill numerous papers sre icaUcred through so msny publicunons 
(for he leemi to have been ever st the call of iny one who nciided his 
asBuiance), that prob.ibly a eonii araUvely imall BumDcr even of psJxonlol^ 
gists are B*are of them sll. 

* *' On the Distribution of Volcanic Debris over ihe Floor of the Ocun , 
Its Character, SoMree and some of the Products of ii^ Disintcgracion and 
Decon position," by Mr Johu Mumy. Resd at the Royal Society, Edin 
burgh. Continued from p 3s i 


It hia bacn net with vary Bpailngly» if at all, In shora deposila 
rtinovad from volcanic oentrei. 

In my prehoiinaiy report above referred to, I stated that 
further investigation mignt show that manganese nodnln and 
depositions abrand in these regions where we have much of ihe 
dAru of augitic or heavy lavas, 

A reexamination of specimens since our return confirmi this 
view. Wherever we have pumice containing much magnetite, 
olivine, an^te, or hornblende, and these sppirtntly undergoing 
decoiuposiuon and alieiaiion, or where we have evidence of 
great showers of volcanic ash, there we find the manganese in 
greatest abundance This correspondence between the dlstrlbu- 
ilon of the manganese and volcanic dd^rii appean to me very 
significaDi of the origin of the former 1 regiid the manganese, 
as we find it, as one of the secondary products arising from the 
decomposition of volcanic mineralo. 

Manganese is as frequent as Iron m lavas, being usually auo- 
cimted with It ihouga in very much smaller amount. In 
magnetite and in some vanelies of augUe and hornblende the 
protoxide of iron Is at timei porlially replaced by that of 
manganese. 

In the manganese of these minerals and in the carbonic acid 
and oxygen of ocean waters we have the requisite conditions for 
the deoompoaition of the minerals, the soluCioit of Che manganese, 
and Its subsequent deposition ai a peroxide. 

The carbonic acid converts Ihe silicates of the protoxides ol 
manganese, and the protoxides of manganese into carbonate of 
manganese, and thus prcporca the way for oxidation by the 
oxygen of the water. 

it IB probable lhat the action of the carbonic acid is not appa- 
rent, and that the manganese is at once deposited as a nigh 
oxide if not as the peroxide. This theory is essentially the 
same as that which Bischof gives for manganese ores generally. 
1 have laid a scnei of these manganese depositions on the table 
An Inspection of these and their localities will show that in the 
clays and oosei the depoeitions are nodalar In form. If a 
section be made of one of iheie, a number of concentric layers 
will be observed arranged around a central nucleus — the same 
as in a urinary calculus When the peroxide of manganese 
IB removed by strong hydrochloric acid, there remains a cUyey 
skeleton which itiU more btrongly resembles a urinary calculus. 

This skeleton contains crjrstiuB of olivine, quartz, augite, mag- 
netite, or any other matenris which were conlaincd in the day 
from which the nodule was taken. In the process of its depoii- 
tion around a nucleu*, the peroxide of manganese has incloied 
and incorporated in the nodule the clay and crystals and other 
matenali in which the nudeus was imbedded. The dayey 
skeleton thus vanes with the clay or ooze in which it was formed. 
Those from a fine clay usually adhere well together ; those from 
a globigcnna ooze have an areolar appearance ; those from a 
clay with many hne aondy particles usually fall to pieces. Mr. 
fiuchsnan infurms me that the purest portions of these nodules, 
lhat is those portions made up of closely- packed concenuic 
layers, contain from 30 to 34 per cent, of the peroxide. 

faking the nodule os a whole, it will of course contain very 
much less than this. The nucleus varies 'm each nodule, and 
that part of a nodule which u mode up of concentric Uyen will 
vary with each locality and with the depth from which it comes. 
We may expect, thcrafoie, that anolybii will show considerable 
variations in the amount of alumina, silica, and metals, lime, 
jlcc, in the nodules from diirerent stations. At bqidc places m 
the Pacific the nodules show periods of deposUion very distinctly. 
We have first a very compact nodule which may have a stek’s 
tooth for a nucleus, and which appears to have been fimned 
slowly. Then there would seem to have been a shower of ashei. 
After a time manganese was again deposited, inclosing in the 
nodule a layer of these ashes. The moat frequent nucleus in 
the ncxiulea is a piece of pumice or other volcanic fragment. 

In deep sea clays, far from land, sharks' teeth, ear-bonei of 
whales, and fragments of other bones ore very often the nucleus 
around which the mangancM is deposited. In one instance a 
piece of siliceous sponge forms the nucleus. In a globigcnna 
ooze a portion of the deposit has apparently formed toe nucleus. 
In these we have perfect casts of the foramiDifera, but all the 
carbonate of lime bos been removed. The volcanic fragments 
which have formed the nuclei of nodules appear frequently to 
have undergone peculiar alteralioDs. For instance, obsidian 11 
usually surrounded by beautiful agate bands. 

When we found the bottom composed almost entirely of vol- 
canic ashes, or so hard from other reasons that the sonndiilg tube 
did not penetrate it, the manganese was deposited in Uier. over 
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the boUom ilsclf. Largfl pieces of this nature were taken several 
dmes. 

The escape of carbonic acid through the floor of Ihe ocean 
near volcanic islands may m these regions greatly accelerate the 
processes which end in the deposition of the peroaide of man- 
ganese, and account for the great abundance of it m some such 
locnlitics where we found it 

l^ahve /roti and Cosmic Dust 

While examining the deposits during the cruise 1 frequently 
observed among the magnetic particles from our deep bca days 
i^mall round black- coloured particles which were attracted by 
the magnet, and I found it diHicult to account for the origin of 
these, 

On our return home 1 entered into a mure careful examination 
of the magnetic pirliclc^ By means of a magnet caicfiilly 
covered with paper 1 extracted theie \ i ides from the depa<^ils, 
from the pumice-stones, and from the manganese nodules of 
many regions The great majority of these magnetic particles 
are magnetic iron ore and litamferous iron, eithtr 111 the form of 
crystals or as line dust In ihe clays and m the iTiangane<3C 
nodules from stations far from land and in deep water there were 
again noticed many small round spheres among the magnetic 
particles. 

On mentioning this to Prof Geikic he suggested that 1 should 
try the methorl tmployed Ijy Prof Andrews, of Bcl'asi, for de- 
tecting minute particles of native iron 

This process consists m moistening the magnetic particles, 
which have been extracted by meaiiii ol the magnet, with an 
acid aoluLion of sulphate of copper, when copper is at once 
deposited on any native particles winch may be present. In 
this way I have delected native iron in many of our deposits, in 
the powdered portions of manganese nodules, and in pumice- 
stones 

Prof Andiews tells me that there can he little doubt that the 
particles on which copper is deposited are native iron, as he has 
found that it is not deposited on nickel, and the chances of 
cobalt l>eing present are very slight. Prof Andrews warned me 
on the extreme precautions necessary in conducting these obser- 
vations, that no iron from a hammer or other instrument ithoiild 
get at the specimen under observation 

It is true that all specimens of our deposits have been obtained 
by means of dredges and iron gear, and some of these panicles 
may be from this source 

Many of the paiLicUs must have another origin. I have taken 
two of our manganese nodules, aud washing them caTefully, 
taking care to let no inm instrument come near them, have 
broken them by rapping them together. Then taking only the 
iTitenoi parts of these nodules I have pulverised them m a porce- 
lain mortar The magnetic partielcs were afterwards extracteil 


by a magnet covered with paper. Now, placing these particles 
on a glass slide under the microscope, and adding the sulphate 
of copper solution, there was m a few momenta a deposit of 
copper on several small perfect spherules, varying 111 size from 
the io the iglo of an inch in diamt ter 1 have placed some 
of these spherules under the microscope and now show them to 
the Society It will be noticed that on one the copper is not 
deposited all over the sphere, but in ramified spider-like lines 
On the cutfaurfacc of a meteorite, from Prof. Sir Wyville Thom- 
son’s collection, which I also exhibit, the copper is precipitated 
in ] recisely the same manner as on the little sphere on the man- 
ganese nouulc Besides the spherules on which the copper ls 
deposited, there are others generally of a larger size and dark 
colour These are, so far as microscopic examination showr, 
quite like the paiticlLS on the mam m dated outer surface of thik 
Cape meteoiile, aUo fiom Sir Wyville's collection 

These spherules have hitheilo only been noticed in those 
deposits in deep water far from land, and where for many reasons 
we hebeve the rate of formation of deposits to be very alow. 

They occur also only in those manganese nodules which come 
from tliL* same deep sea clays or deposits far from land 

The particlcfi of native iron found in pumice stones are not 
niimcrouii, and never take the form of spherules so far ai ob- 
served. Some of these particles of native iron may then come 
from the dredge. Ollier panicles come from the pumice and 
the volcanic materials Prof. Andrews long since snowed that 
minute particles of native iron existed in basalt and other rocks 
And lastly, the spherules of which 1 have been speaking, appear 
to have a cosmic ongin 

Tlie reason far ihcse spherules occurring only in deposits far 
from land and m deep water, may be more apparent by refer- 
ence to the annexed diagram, which might represent a section 
from the wc^l coast of South America out into the Pacific 500 
miles Along the shores of the continent, as at rr, we have an 
accumulation of river and coast detiitus At 6 in depths from 
1,400 to 2,200 fathoms wc have a globigeiini oszc mostly made 
up of surface shells At c, in a depth of 2,300 103,000 fathoms, 
all the surface shells are removed from the bottom No coast 
tlclnlus reaches this arei, and we find m the deposit pumice 
stones, some volcanic allies, manganese nodules, sharks' teeth, 
and car-bones of whaks It is only in areas like this that we 
find sharks' teeth and ear-bones of cetaceans m any numbers 
Some of them from the same haul arc deeply surrouniled with 
manganese deposit, and contain little annnal matter, while others 
have no deposit on them, and seem quite recent These, and 
other facts which might be mciiUnncd, all argue fur an cxceed- 
ingly slow rate of deposition Now it is in these same areas that 
the spherules of native iron and other ruignciic spherules arc 
found, both 111 the «leposits and m the manganese nodules from 
them 
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Finding them in this situation favours the Mta that they are of 
cosmic origin, for m such jilaces they are len'>t likely id be 
covered up or washed away. It is certainly diflicuU ld iintb r- 
stand why the spherules on which the copper is jiricip-itc 1 h.ivc 
not become oxidiiied If nickel be present in them, this may 
retard oxidation to <ome extent. 

The manganese dejiuiitions in our ocean deposits arc very 
different in •‘tmciure and composition from any of the ores ol 
manganese I have had an opportunity uf examining, and ihe 
depoMis of the deep sea far from land have not, so far oj 1 know, 
any equivalents in ihc geological series of rocks. 

All the subjects treated of m this paper are still under mvesti- 
atioD, and at bome future time 1 hope to present a much more 
(tailed account. 

These obseivations seem to me to give ground for the follow- 
ing conclusions : — 

First — That volcanic cither in the form nf pumice 

stones, a^hei, or ejected fragments, are universally distributed in 
ocean deposits. 

Sttond , — That pumice stones are continually beiDg earned 


into the sea hy rivets aiul raiii^, .md aie constantly lloaling on 
the siufacc of the otcan far from land 

Ihird — 1 hat L he clayey matter in deposiLii fai from land ii 
principally derived from the decomposition of the feldspar in 
Jiagmental volcanic rocks, ihuugh m the trade wind region of the 
North Atlantic the dust of the Sahara contnbutes much material 
for clay 

Fourth —That the red earth of Bermuda, Bahamas, Jamaica, 
and other limi stone countries, is most probably originally denved 
from the decompobition of pumice stone, while these limestones 
were in the process of formation 

Fifth — That the peroxide of manganese is proluibly a secon- 
dary product of the decompobiLion of the volcanic rocks and 
minerals present in the areas where the nodules of manganese 
are found 

Sixth , — That there are many minute particles of native iron 
in deposits far from land , that some of these particles are little 
spherules ; that Ihcbc lost, as well as some other spherules which 
are magnetic, have probably a cosmic origin 

Srrwth , — That the peroxide of manganese depositions in the 
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deep >ca are diiTereot in structure and composition from known 
orea of manj^aneK 

Eighth —That we do noi appear to have equivalents of the 
rocks now foiming in the deep sea far from land, in the geolo- 
gical series 

In conclusion, I have to acknowledge much assistance in these 
invealieations from all my colleagues, especially my indebtedness 
to Sir Wjrville Thom'ion and Mr. Buchanan. 

Since my return 1 have received many hints from Profs Tait, 
Gcikie, Turner, Dr. Purves, Mr Morric on, and other gentlemen. 

In much of the mechanical work which an examination of 
these dcpcbiib has entailed, 1 have, both during the cruise and 
since my letiirn, had the assistance of Fiedenck Fearcey. 


OUR ASTRONOMICAL COLUMN 


Ntw CuME'i. — M. Stephan, Director Of the Observatory at 
Marseilles, announces the discovery of a new comet by M 
Borrelly on the mormng of the Qlh inst It is described as 
bright, round, with a well-defined nucleus, and 3} minutes in 
diameter The first complete observation gave for its position— 
February 8 at i6h 57111 58s M.T. at Marseilles. 
Apparent Right Ascension ijh 13m 2a 73. 

,, North Polar distance gt'’ 28' 2o" 

Diurnal motion m R A + im. 44s , in N P D — 3“ 7' 


M Borrelly was also the discoverer of the last unprcdicted 
comet, on December 6, 1S74, in which year six comets were 
observed , in 1875 only two were observed, both known comets 
of short period , m 1S76 none. 

Tue Occ uj lAnoN oi* RR(iULU"s ON Fliiruary 26. — The 
□ccullation of a star of the first, or between Ihu first and second 
magnitudes, is a sufhciently uncommon phenomenon to attract 
attention Regulus will be occulted on the 26Lh instant while 
the moon is at a considerable aliitudc, and to facilitate the calcu- 
lation of the times of immers'on and emersion at any place in 
this country we will apply the very convenient method given by 
the late Prof. I.iLtrow for distributing such predictions over a 
limited area. 

Putting the latitude of the place = 50° + /, and exprcssuig 
/ in degrees, and the longitude from Greenwich = L, and ex- 
pressing L in minutes of lime, + if east, — if west, and found- 
ing the equations upon direct computations for Greenwich, 
Edinburgh, »nd Dublin, we hnd with the Nautical Almanac 
clcincnU, 


Time of Imniersion 
,, Emersion 
Angle nt Emersion 
from N Point 


= I2h 47m 2- [00095]/+ r9 5 i 9 «]L 
- 13^ 53^1 S - [o 2 iS8]/ + [9 3209] L 

= 232“ 8 — [o'i85]/ - [9 468J L 


The quantities within brackets being logarithms and the result- 
ing tunes for the meridian of Greenwich 
The following arc the circumstances of the occultalion at a 
few of our observatories; Greenwich time throughout . — 



Immcnion 

EmersioD 

An^f'c Al 
Kmcnion 


h m 

h m 


Cambridge 

12 45 1 

13 49 9 

229 

Dublin 

13 35 4 

13 4 * S 

23s 

Edinburgh 

12 36 9 

13 40 9 

227 

Greenwich 

12 45 7 

13 SI ° 

231 

Liverpool 

12 39 7 

13 4 S z 

2 JI 

Oxfuid 

12 43 7 

13 49 S 

2JZ 


No other occultalion of to bright a star, visible in this coun- 
try, will take place until July 28, 1879, when Antaies will be 
occulted 

Amongst the Chinese observations collected by the Jesuit 
missionary, Gaubil, are^ number of occuUationi of Regulur, 
the earliest of which is dated March 16, A. D. 501 While re- 
ferring to this star, we may mention a remarkable approumatiun 
of several planets near it, which is aUo recorded in the Chinese 
annals, and which, so lor os we know, has never been examined. 
As interpreted by Gaubil, the observalion runs thus . — 


In B.c. 27, second year Ho-ping, in the tenth moon, between 
the 20th and last day of the moon, Saturn distant from Regulus 
1° (Chmeie measure), Jupiter to the north-west 1", Mars to 
north-west 2°. 

The Chinese commenced their year at the new moon imme- 
diately preceding the sun’s entry into the sign Pisces, and their 
months were lunar. Accordingly in n c. 27 the first moon com- 
menced soon after midnight on February 10, Greenwich lime, 
and the tenth moon on the evening of November 2 , the time 
indicated by the Chinese record is therefore probably between 
November 23 and December 2 Perhaps some one may have 
the curiosity to examine this reported conjunction of Mars, 
Jupiter, Saturn, and Regulus We can state positively that an 
occultalion recorded about forty years earlier, observed under 
the same dynasty, lian, and at the same station, that of the 
Chinese court at Si-gnan-fou, in the province of Chen-sy, actually 
occurred, according to our latest tables, and at the hour recorded 
m the Chinese annals. 


The Sot ar Eclitsl ot 1567, Ai’RIL 9 — Vrof Grant, in his 
valuable *' History of Physical Astionomy,” remarks that ''the 
earliest eclipse which was unequivocally osscrled to have been 
annular was one which occurred in the year 1567.” It was ob- 
served at Rome by Clavlus, of Calendar celebrity, who bos 
recorded that when the obscuration was greatest there still 
remained round the moon’s limb a very narrow ring of the solar 
light Kepler (" Ad Vilelhonem”) found from his tables the 
sun would have entirely covered the moon, and hence considered 
that the luminous ring, mentioned by Clavius, was in reality the 
corona, visible duiing total eclipses of the sun. 

The elements of the eclipse of 1567 obtained upon a similar 
system of calculation to that applied to other modern solar 
eclipses in this column are as follow - 

Cuiijunclion in R A 1567, April 8J at 23I1 17m los G.M.T. 


R A. 

Moon’s houily motion in R A 
Sun’s 

Moon I decimation 
Sun’s „ 

Muon’s hourly inotiun in dccl. 
Sun’s 

Moon’s horizontal parallax 
Sun’s ,, ,, 

^loon's true scini-diameler 
Sun’s ,, ,, 


26 30 57 
33 8 
2 19 

II 27 45 N. 
58 57 N 
‘9 6 N 

o 52 N 
S 7 J6 

o 9 

IS 54 o 
IS 41 7 


The sidereal lime at Greenwith mean nuon, April 9, was 
ih 47m. 89 If with the above elements we make a direct ral- 
culalion of the circums lances of the eclipse at Rome we find a 
very great eclipse little short of totality , began at loh 41m Oa 
a M , ended at ih 42m 239. F M mean limes at Rome, magni- 
tude o 9972, so that the breadth of the crescent was about 2^ 
seconds. The eclipse would be total for a few seconds on the 
central line in this longitude, the augmented semi-diamcter of 
the moon exceeding the sun’s £emi>duimeter only 1" 5 ; but our 
result as it stands may very well explain ihe words of Clavms, 
the extremely narrow crescent of Ihe solar disc still remaining, 
added to the probable visibiliLy of the brighter part of the corona f 
giving to the naked eye the appeal ance of a narrow luuforoi ring 
of light 


Naw Minor FlaNet, — No. 172 of the group of small planets 
was detected by M, Borrelly at MarseUles on the 5th mst ; at 
lafa. 8m. its R. A. was loh. 3501. 36s., N.F D. 80° 30' '9, twelfth 
magmlude. On the following night at 9h 5Sm. lU R.A. was 
loh. 341D. 465 , N.P.D 80” 29' 3. 


METEOROLOGICAL NOTES 
Meteorology of the Lidyan Desert. — A second volume 
of Gerhard Rohlfs’ great expedition into the Libyan desert has 
been recently published at Cassel, under the editorship of Dr. 
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W Jordan of KarlBruhe, giving the detailed resulta of the re- 
■earchea of the expedition into the phyaica] geography and meteop 
olo^y of Ihia region during the winter of 1873-74 Though the 
observations extended only over a coinpB.Tatively brief period, 
yet fiom their evidently high quality, the ability with which they 
have been discussed, and the physical characteiistica of the 
legion, the results thereby obtained form an exceedingly valu- 
able contribution to meteorology TheremUa of the two-hourly 
observntiona show, ns regards the daily maxima and minima 
of atmuEphcnc pressure that the forenoon maximum and after- 
noon minimum are very greatly in excess of the others, and that 
the difference between them indicates an amplitude of range in 
accordance with that given for this region m Buchan’s recently 
publish ed charts of diurnal liaromctnc range. The temperature 
has a daily range of 24'’ 5, Ihe maximum occurring about 3 p M,, 
and the minimuni a little before 6am The lowest observed 
tempera lure was 23'’ in the caiher part of February. The 
minimum of vapour tension occurs about 6 am, and the maxi- 
mum about HAM While the mc.in relative humidity at Cairo 
m winter is 65, it is only 51 in the dc'>ert, falling to 35, the mini- 
mum at 2 r M , the dryness of the climate being thus very great 
A humidity of only 17 was observed at Sandheim on February 12, 
at 2 V XI Rain fell from Pebruary i to 4, thunder was heard on 
the second, and during next night 0*48 inch of ram fell, soaking 
the sand of the desert to a depth of about five inches — an amount 
of ram of rare occurrence in the district The prevailing winds 
are north-westerly, those having the highest percentages being 
W 16, N W. 34, and N 27, or 77 per cent Warm springs 
occur in several of the oases, llic highest oliscrvcd being at 
Dachel, the temperature of which ranged from 92” 3 to 96" 8, or 
about 15" above the annual mean temperature of the locality 
The magnetic declination was observed on January i, at ten 
places variously situated between 25" ii', and 29“ 12" ht N., 
and 25" 31" and 32" 34Mong E of Greenwich, the results of 
which, when compared with the observations of declination made 
111 iSig-zo by Cailliaud indicate^ an annual variatinn o[ 6^41 
being closely aiiproximate to that of Central Europe. 

llLir.iii 01 iiir Skini^ at Paris turini- 1876 — In the 
BuUdin ItUernatioudl of the Vans Ohseivatory for January 13, 
the height of the Seine is given for each day of 1876, as observed 
at Font de la lournelle and Pont Royal The zero of the scale 
at Pont dc la "1 ounielJe is the lowest point to which the river 
fell dining the great drought of 1719 Ihe highest flood hitherto 
recorded measined 27 feet in 1658, and the greatest dryness 
3 28 feet below the zero of tlie scale on September 29. 1865 
During 1876 lliL greatest florid was ?l feet on January 17, the 
greatest dryness o 89 foot, and the mean for the year 315 feet, 
being o 82 foot below the mean calculated by Delalande 

Oscfi I ATKINS OF Tim s — The 'mcteoiological UnlUtin of 
lliL Brussels Obseivalory for January 26 calls the attention of 
melcorologi'-ts and physicists to a remarkable perturbation in the 
stale cf the sea, shown by the marSgtaphf of Ostende. “The 
low-tide level on January 25,” the//»//e/iH says, “ was by thirty- 
five centimetres lower tlian it should have been, and the high- 
lidc level m the evening was lower by sixty centimetres, as if the 
tide were stopped m the last part of its ascending motion 
These depressiona of the sca-levcL took place under quite the 
same circumstances of wind at Ostend, as those which were ob- 
served during an elevation of the level, on January 2. The local 
direction of the wind, m the report, cannot be the cause of these 
oscillations, and the true cause remains thus unknown, and well 
deserving the full attention of meteorologists and phyucuts.’* 

Hurricane OF January 31, in Bmcium and Hoiiand 
— The hurricane which, accompanied by an unusally high tide, 
visited the thorcs of the Noith Sea dm mg the night of January 
30-31, is reported to have done very great damage. The 


height reached by the tide at Ostend was 7*5 metres above the 
mean level of the sea, and the height of the waves dunng the 
hurncanc was about 12 metres (40 feet), the marcograph show- 
ing fluctuationb from 13 5 to 1 5 metres above zero The tide 
thui: exceeded by about 4 feet the highest tides remembered at 
Ostend The embankment of the town was destroyed for a 
length of more than 700 feet, and stones 14 feet long were 
thrown by the waves to distances of about 40 feet. Large parti 
of the town were inundated At Antwerp the tide which swept 
along the Scheldt was higher by 1 foot than the highest tides 
remembered. The shores of the nver were therefore inundated, 
as well as some of the polders, which appear nqw as immenBe 
lakes. The streets of Antwerp were covered with water 1 metre 
deep , Mechlin, Termonde, and many other places, were also 
flooded. In Holland the ravages were not less. Rotterdam 
was inundated, the Maas reaching a level only 6 centimetres 
lower than that reached in 1B25 Vanous other places 111 
Holland suffered Numerous accounts received at the Bruise's 
Observatory from vanous points of the kingdom will enable the 
path of the huincane to be traced with great accuracy. It is 
worthy of notice that It Look one hour and a half to go from 
Ostend to Brussels 

Weather Notes — l.etters received from the United States 
on Saturday lost rtate that the weather on the Atlantic seaboard 
has been intensely cold, temperatures from 35° to - 40° have 
been recorded. At Baltimore, on the 26th uU , the temperature 
was the lowest known for many years, and the ice extended fully 
sixty miles down Chesapeake Bay, effectually blocking the 
harbour Several steamers were compelled to put back, being 
unable to force their way through the ice-fieldb. Seventy vessels 
were locked in the ice twelve miles down the bay and the crews 
were in great distress, Very heavy snow-storms arc reported 
from the west of the Slate of New York, by which railway 
IravelliDg was all but stopped. Australian letters report exceed- 
ingly intense heat m Victoria dunng the month of December, the 
temperature in the shade nsing on the 15th to 110^7 at the 
Melbourne Observatory, and at some places m the interior, 
116” o was recorded, 

International Weather Maps. —We have Ihe greatest 
pleasure m noting that the system of simultaneous observations 
of almospheiic changes fur ihe construction of Lhc valuable 
weather maps issued under the direction of Gen Myer, of 
Washington, U S , which is already earned prac Lie ally around 
the northern hemisphere on land, has recently received a large 
and iinportanL expansion A general order was issue! by the 
Navy I)cpartment, on December 25, to the commandants uL 
naval stations and commanding ofheers of vessels of war, direct- 
ing meteorological observations to be taken, recorded, and for- 
warded to the Bureau of Navigation, a particular oflicer being 
designated as responsible for the duty. The observations arc In 
be of such n chaiacter ns to be suitable for the preparation ol 
synoptic charts, and to embrace, whenever practicable, at least 
atmospheric pressure, temperature, wind, rain, wet-bulb thermo 
meter, sea-swell, and weathei daily, on board every vessel m con - 
mission, and at ever)’ naval station of the United Slates at 7 35 
A 11. Wa^ibington mean lime (o 43 v M. Greenwich mean time) 
I'he Secretary^f the Navy enjoins the greatest care and promp- 
titude in the taking and recording of these observations, winch 
thus form part of the system of international meteorological 
observations taken MmulLaneousIy, upon which the Umted 
States have entered. We very earnestly hope that the navies 
and the mercantile vessels of all avilised countnes will soon 
join in carrying out this magnificent scheme of ohiervations 
originated by the Americans m 1873, and since then further 
developed and earned on by them with the highest ability and 
success. 
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NOTES 

Acoobding ko arruigemenU made unce the death of Prof* 
Ji C, PoffgCDclarfl'p the Annalen dtr Fhysik und Chemu in 
Xatve be edited by ProT Dr. G. Wiedemann^ of LeipziK, aailited 
by Prof. Hdmholts and the Phyiical Soaety of Berlin. Prof. 
IViedemann poMessea adniirable qualitiei for the new position, 
and under hii lupcrviaion thia well-known loaitific journal will 
at least lose none of its former valuable features. The hnt num- 
ber of the BctdiaU€r, the newly-founded adjunct to the Anttalim, 
has already been issued. It will not only offer a review of con- 
temporary physical nsearefa, but will seek to replace the supple- 
mentary volumes of the Annalrn, 

ThR Council of the Royal Society of Edinburgh hai awarded 
the Macdougall-Biisbane Gold Medal to Mr. Buchan for his 
per on the diurnal oicillation of the barometer, as forming one 
an important scrice of contributions by him to the advance- 
ment of meteorological science. 

The great Von Baer medal, worth over 1,000 roubles, and 
bestowed but once m three years, has been given by the St. 
Petenburig Academy of Sciences, to Dr. A. Gotte, Professor of 
Zoology at Strasburg, in recognition of his remarkable work 
*'Die Entwlckelungageichichtc der Unke.'' 

A MEDAL to commemorate the part taken by the Institute of 
France in the observation of the transit of Venus has been struck 
at the national mint. It bears the representation of a female 
paaimg before the car of Apollo, with the motto in Latin, 
**Quo distent spatio, sidera juncta docent" Each mem- 
ber of the Institute has received a silver medal, as well os 
the heads of the mission ; the assistants received a bronze one. 
A medal has been cast in gold and presented to M Dumas, the 
President of the Transit Commission The expenses were 
defrayed by subscription among the members of the Institute. 

Dr. Straudberg, the president of the Swedish Academy of 
Sciences, died suddenly m Stockholm on February 5 

The Norwegian Government proposes to send out a vessel 
dunng this year for the purpose of ^deep-sea exploration in the 
Atlantic. A credit of 103,000 kronen has been sought from the 
natinnai rarlioment to cover the expense of the expedition, 

Baron Barth, whose sod end at Loanda we mentioned lost 
week, belonged to one of the oldest families of the Bavarian 
nobility. Although but thirty-one at the bme of his death, he 
had already won a name by valuable researches on the nature of 
the Swus glaciers, and by geological investigations in various I 
parts of Curope ] 

For a number of years the Umverkily of Jena has been unable | 
from lack of funds to meet the demands of modern umverbily , 
education, by the increase of professorships, establishment of 
idenLihc collectioDS, &c. So severe has been the check upon 
the growth of the institution, that its friends have finally set on 
foot energetic meoiurei to obtain a large increase m the annual 
grants from the various grand ducal governments upon which it 
depends for support. Saxe- Weimar has already promised an 
addition of 40^000 marks, and it is piobable that this liistoric 
university will soon be relieved from its embarrosslnents. 

We regret to eunouiice the death of the eminent surgeon. 
Sir WiiJiaffi Fergusson, BarL, on Saturday lost, in his suty- 
nlnch year. 

Work is siiout to be commenced on ihe new buddings for the 
Univenity of Suuburg. They will be situntcd io the north- 
east of the City, with which they will be connected by a broad 
promenade^ and will provide accommodation for about 1,500 
students. The Goveinmeat grant for the purpose amoonti to 
4i milUons of marks. 


The Hunterian Oration at the Royal College of Surgeons was 
deUvered on Tuesday by Sir James Paget, in presence ^of the 
Prinoe of Wales, and a large and brilliant company. Sir James 
sketched the career, and pointed out the quantity, the wide 
range, and importance of the work done by Hunter. 

As Pro£ KjrchoflT re/iioed the directorship of the Sun Obserra- 
tory at Berlin, a Committee of Direction hai been appointed, 
consiBLmg of Professors Kirchhoff, Forster, and Awers. 

Among the Bills to be brought before Parlument this session 
is one by Mr. Hardy to make further provision respecting the 
Universities of Oxiord and Cambridge, and the colleges thcrem." 

On Thursday last, Prof. Alexander Agassiz, who has been on 
a visit to this country for the purpose of investigating the results 
of the ChoIhHgtr Expedition, embarked at Liverpool on board 
the White Siar steamer BrUannic on his return home On 
the Wednesday evening ho was entertained at dinner by the 
> memberj of the Liverpool Art Club, and on Thursday, after 
visiting the Library and Museum of this town he was mvited by 
I the Mayor to lunch with the members of the library and museum 
I committee at the town hall. 

Da. N. V. Konjcolv, the director of the O. Gyalla Obser- 
vatory in Hungary, is at preseni engaged in on extensive senes 
of observations upon the spectra of the fixed stan. In the Feb- 
ruary session of the Hungarian Academy of Sciences he gave 
the lesuUs obtained wiih 160 stars. Vogel’s division into three 
typical classes, white, yellow, and red, is followed. An mte- 
resting observation was mode upon J 9 Lyrs. The bright bands 
in its spectrum detected by Vogel in 1871 have now entirely dia- 
appeaied, and were probably due to an astral protuberance 
The same astronomer laid also before the Academy a carefully 
prepared record of all shooting sLarj observed in Hungary 
during the past six years Their number amounts to about 
2,000. 

Load Noriiiiirook has presented to Oxford University a 
valuable collection of skins of the game birds of India, collected 
for him by Mr. A. O. Hume, C B., a distinguished Indian orui- 
thologist. Lord Northbrook, m a letter to Dr. Acland, assures 
him that the collection is very perfect, if not umquc. 

A SINGULAR cose hos been tried at Paris. A manufacturer of 
gelatine complained that the water supplied by the new city 
waterworks was too good for him, and that he could not con- 
tinue the manufacture of his gelatine. He cUuned about 3,000/, 
damages, but his suit was dismissed with costs. 

Ai the next sessioa of the French Association for the Ad- 
vancement of Science, in August, the Geological Society of 
Normandy will organise an exhibiUon of all the geological and 
pokeontological products of the five departments which compose 
that old province. 

Wk have received the first two numbers of anew monthly 
Italian journal, ElUUncUa^ It is publuhed at Florence. 

Wx regret that our space ouly admits of our acknowledging 
the receipt of the Frocudin^s of the Liverpool Literary and 
Philosophical Society for 1875-6. Thu volume, hke many of its 
predecessors, conLaini a considerable 4iumber of papers of i«l 
value in various departments of science. Messrs. Loogmani and 
Co., ore the London publishen. 

The Report of the Committee of the East Kent Natural 
Htttoiy Society conlains some forcible remarks on the condition 
of provlncul museums In the same direction as those of Piwf, 
Boyd Dawkins, which wc reported some weeks ago. It is ihowii 
that the rates now squandered in support of those jniac«]« 
laneoui and motley gaiherings, and incohetent medleys vaguely 
called museums, would suffice for the formaliqn ^nd mainten- 
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Enoe of miueunu worthily 10 iiEinod, ud sdnunhly Eil&pted by 
judidoiu selection — uruigeiiieiit to forwaid the cdocatloii of 
our youtha and the direction of lU diucB of the people u the 
study of utiUBl icleoce. But, 50 far from promoting this worthy 
end, the managerB of many provincial museums seem to iinder- 
■tand nothing more than the eitabLihment of unmeaning curio- 
sity shops, better Atted to amaze the eyes and puzzle the brains 
of the groundlingi, than to convey rational amusement and in- 
atruction to the people. Thus the study of the sciences of 
natural history is rather retarded than advanced, and the pre- 
vailing Ignorance maintained and conArmed. L4>cal museums 
should be adapted to the best mental culture. They ought to 
have a few good preparations, whether exotic or native, to 
exhibit plainly the general principles of nature, and syfatemaUc 
sets of many specimens to display particularly the natural history 
of the dutiict ; while the needleii and grievous expense of room 
and money, caused by the acquisition and preservation of a 
gallimaufry of unsuitable objects, should be most strictly avoided. 
The rapid spread of knowledge, the report states, will soon con- 
vmce the rate-paying public that their rates should be expended 
with at least some regard to the instruction of the rising genera- 
tion. We sincerely hope so 

Under the heading, "Can Birds Count?” Mr. C. W. Wade, 
of Magdalen College, Oxford, writes as follows — '* 1 have often 
noticed that crows crowded on Sundays to a certain place, where, 
on the seven ill day a fnend of mine was in the habit of amusing 
himself by placing a quantity of broken biscuit on his window- 
sill ; he had time for this only on the Sunday morning, and 
during the week no food was so presented. We noticed that on 
the Sundays a crowd of the birds came about the window, j 
whereas on other days no special sign of excitement was visible 
among them. The opinion I formed of their power to count 
the days as they passed has been atrenglhencd by hearing the 
following story.” Mr. Wade then states that* a gentleman much 
troubled by the depredation of crows built a shed at a distance 
from hiB house, where he took up positLon with gun and ammuni- 
Lion. After the Arit shot the crows would not return, so the 
gentleman look a fnend with him to the bhed and then sent him 
away, he himself remaining ; but the crows kept out of range. 
Takmg others with him up to the number of twelve, and sending 
them oiT separately, the result was the same. At thirteen, how- 
ever, the crows seem to have lost count, and returned. To be 
fully credible the account ought to be Ant* hand, as it is not, and 
based on a regular series of experiments. 

Any inforinaUon on the prospects of the future supplier to this 
country of Russian boxwood is a matter of some importance, 
therefore it is interesting, if not entirely aatisfaclory, Lo read in 
a recent report from Foli, the port from whence ihe bulk of the 
boxwood ii shipped, that, though considerable quantities are 
■till exported, it becomes annually worse in quality, and the 
supply for shipment at PoLi must soon be exhausted The ex- 
port from the Abkosslan forests is siill prohibited by the Russian 
Government, but it is said lhat this restriction will shortly be 
removed. The wnter of the report referred to describes a journey 
he made in 1S73, through splendid forests of Normandy pine, 
birch, beech, oak, chestnut, walnut, and boxwood. With the 
opening of these forests it is estimated there will be a plcniiful 
iupldy of prime boxwood for about Afteen years» after which 
that of inferior quality must be resorted to, as in Mlngrebo. 
Boxwood, It seems, has also become quite recently an article of 
Cdounerce from Taganrog to France and hjigland ; about 4,000 
tons weie shipped to these two countries during the year 1S75, 
at a eoet of from A/, to lof, per ton, free on board. Tbis box- 
wood is drawn from Penlan territory, on the southern coast of 
the Caspian Sei, ictoib which, k is c^nYejed to AstrMban, 
ihditca up the Volga to Tsarit^, whence lit poised over to 
Kilouh^ on the Don, for Rootoff and Taganrog. 


No, 7, concluding vol li. series U. (Science) of the Proceedings 
of the Royal Irish Acadtmy, has j'uit been published. It contains 
a report on liirii Hepakicse, by Dr David Moore; a revision of 
the species of Abies of £ndlicher and Parlatore, ondPseudolsuga 
of Carn^re and Bertrand, by Prof M'Nab ; contribution to the 
history of Dolomite, by Mr K. Hardman ; on Glucinum, by 
Prof £ Reynolds ; on the chemical changes m potato disease, 
by Rev Prof. Jcllett , on remains of Cervus megaceros, by G, 
Porte , on the detection and precipitation of phosphoric acid by 
ammonic molybdate, by A N. M ‘Alpine ; on the product of 
the squares of the differences of the roots of a cubic cquatiou, 
by Prof. Young ; and on a new genus and species of sponge, by 
Prof. E P. Wnght 

The February session of the Berlm Geographical Society was 
devoted to detailed reports from the lately- returned African ex- 
plorers, Dr, Pogge and Dr, I^nz. The former described his 
journey from Angola to Mossumbu, the chief town of the 
Watajombas, whose existence has hitherto been regarded os 
mythicoL The difhculLies of the route were few, and the cli- 
mate in the interior healthful. Dr. Pogge's experience would 
Ewem to pomt out his route as one of the most denirable for 
future expeditions to use in attempting to reach the interior of 
the continent. Dr Pogge stated his belief lhat the Casai or 
Casabl is the Upper Congo, and that the Lualaba Bows into the 
Ogoval, A letter in Tuesday’s Times^ from an Angola pnper, 
wriiLeu by a Purluguese merchant, is of the hame tenor It 
stales that a Poriugucse, whos^e name is not given, has found the 
source of the Zaire, twenty days' march cost from Malangc, and 
one day’s march from the capital of Dumbo Tembo The river 
is known as Casai or Casabi till it crosses the country of Lundo, 
when It gets the name of Nzare Livingstone, in a letter dated 
Cossange, February 13, 1855, mentions the common bcUef there 
that the Casai and Quango join to the north of Csssaugif, and 
form the Zaire or Congo. We seem to be gelling near the solu- 
liun of the problem Dr. Leuz, at the same meeuag, sketched 
rapidly the results of his three years' wanderings among the 
Oskebas of the Ogowai district, by whose assistance he was 
also able, although with the greatest difli cully, to penetrate to 
the Adooma land, and touch hu farthest pomt to the cost, 
Banjska. The interesting results of his anthropological and 
ethnological studies among the Oakebas, we hope to give more 
full} 

On Monday evening, Gen R. Slruchey gave the hrst of a 
senes of lecture. s ou Suientilic Geography at the Geographical 
Society lie traced the progrens of Geographical Science, 
pointed out the wide held embraced by it at the present day, and 
showed Its aimc and its importance 

The annual meeting of the American Geographical Society 
was held on Jonuaiy 16, Rev. li. W. Bellows, D.D,, in the 
chair. The annual election of or&ccra and members of tho 
Council waa held. Chief- Justice Daly was re- elected preside 
and delivered his annua] address on the Geographical Work of tha 
World for 187A. The address, of which on early copy has been 
forwarded to ui, is one of great interest, and contains a compre- 
hensive view of geographical work during 1S76 in all depart- 
ments and in all paits of the world. Mr, Daly criticises with 
lome severity various statements as to previous explorers in the 
Repoit of Sir George Nares. lie commends the plan proposed 
by Dr. liayes some yeara ago, of carrying on polar explora- 
tion by establishing a station at Port Ffoulke, a plan sub's ton lully 
the same oa that proposed by CapL Howgaie of the U,S Sign^ 
Service, to which we refemd in a recent number. Mr. Daly 
mentioni the interehting fact that the Arit Geographical Society 
Ras probably that founded in Venice in 1688, under the name of 
" Society of ArgonautSp*’ followed a few years later by an aflsD- 
ciation of the same kmd established at Nuremberg. For English 
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reideri one of the most valuable pirts of thia oddieti la the 
account of the work of the various U.S. Surveys for 1876 We 
legrtt that apace prevents us doing' more than reremag to this 
interesting address 

At the last session of Lhc Berlin Academy a letter was read 
from Dr. J, M Hildcbrandt, travelling under the auspices of the 
Academy, who on December 10 wu preparing to leave Mom- 
bassa, In Zanzibar, for an extern ive expedition in the Kibuyn 
land, The chief aim of the undertaking will be to study the 
snowy regions of the lofty chain of mountains bordering on the 
coast-land, One of the first cfToits will be directed to scaling 
the lofty bummU of the Kenia. 

/Jj/ Nntur for February 12 contains a' paper by Karl Emil 
Jung, “ On the I'umily (Jondmons of the Australian Nalivep,^' 
IQ which he states some facts with regard to ibcir maniage 
customk that deserve the aitention of ethnologists 

No 3 of the Dttiltitn TrttfuUrni of the Cairo Geographical 
Society contains a paper by Dr Gilisfeld on his explorniion in 
West Africa, and a paper of grenl value by Col. Cobton giving 
the results of his observations among the Bedouins of Sudan and 
Kordofan. Accompanying letters from CoL Gordon, which have 
been referred to by us already, are four maps of the course of the 
Nile m the region of the great lakes. 

We have received a copy of a lecture on the Englihh Arctic 
Expedition given at the Scientific Club, Vienna, by Dr, Cha- 
vanne, forming one of a series of cheap popular scientific lectures 
which are being published by A llartleben, of Vienna. 

Seven weekly meetings of the Cambridge University Natural 
Science Club were held during the last (October) term, when 
the following papers were read . — On Analogies between the 
Senses in Man,” by J. Allen (St. John's) , "The Pectoral and 
Pelvic Girdles,” by T. W. Bndge, BA (Trinity), "The 
Probable Age of the Earth, ” by E B. Sargant (Trinity) ; 
"Cavts,” by j, L. Marr (St John's) , "The General Anatomy 
and Functions of the Cerebrum,” by O A Browne, B A 
(Trmity) ; "Fermentation,” by A. ffill (Downing), "The 
Chemical Composition of the Album«ioi(U,” by S. H, Vines, 
B.A. (Christ’s) Seven meetings are arranged to take place 
during the present (Lent) term. There ore nineteen membeis 
iu rcBidcace. 

Prof, Oguen Rood has colled attention (/!/» Jonrn of 
Set. and Arts) to some esses in hii own experience, which, along 
with an expeneuce described by Tait, seem to prove that our 
retinal apparatus for reception of waves of li^ht of medium 
length IS more liable to be strained by nervous shucks or by pro- 
longed excilalioD, than that designed for reccpli >n of waves of 
greater or less length. Thus nervous derangement and prolonged 
excitation may produce temporary green colour blindness The 
edeetk Prof. Rood observed were in recovering from effects of 
chloroform, exposure to bright white light out of doors (when 
while objects seemed at first purplibh red), and convalescence 
from typhoid fever (when white objects appeared of a weak 
orange yellow). 

The works in connection with the Pons [Exhibition of^iSyS 
are progressing with surprising activity. The buildings, which 
must be ready in the end of March by Contract, will be com- 
pleted before the appointed dme. 

In the February Session of the Wurlcmberg Anthropological 
Society, 1 somewhat novel commumcatloo was presented by 
Prof. V. Zeeb, the statistician of the Society. He instituted a 
careful oonipalison between the returns of the late parliamentary 
election and Ihe anlhropologicBl statistics of the kingdom col- 
lected during the put yeir. The majoritus of the government 
parly were invariably obtained in districts where light-coloured 


hair and eyes predominate. The ScAwaram, the Uitramon- 
lanes, formed a medium class with regard to complexion, &c., 
and were not recruited lipom among the bUck-haired and the 
black-eyed, who seemed on the contrary to be the champions of 
social democracy 

The Anunean NaiuralUt for February contains on Account 
of the Natural Iliitory of the Fanning Group of Islands, by 
Dr. T. H. Streets. These are four coral islands in the Pacific, 
stretching from 1“ 57' N. to 5“ 49' N , and from 157" 27' to 
162" ii' W, They do not seem to have been yet grouped oa 
any chart. 

A SECuND edition, revibed to December 31, 1876, has been 
published of the " Catalogue of the BubLiLaLioni of the Untied 
States Geological and Geographical Survey of the i'erntonei." 
Since 1B67, forty-one publications have been issued, besides 
twenty-five maps A coiiiiderable lUt of works m process of 
publication and in preparation 11 also given. 

Ar the meeting of the Brighton and Sussex Natural History 
Society, held on the 8ih inkt , an interesting paper by Miss Crane 
was rrad, " On Certain Genera of Living Fish and their Fossil 
Aninitie«{. ” It is reported in full in the Sussex Datly News ui 
February 10, 

The additions to the Zoological Society’s Gardens dunng the 
past week include a Macaque Monkey {Afiuacus cynomolgus) 
from Indio, presented by Miister R Wallace; two Chinese Geese 
{Anscr cygnetdes) from China, presented by Mr. A H Mec- 
hurkt, a Common Raven (Corvus ecfsax), European, presented 
by Mrs. Nathan , a Common Magpie {Pna caudata), European, 
presented by Miss Jessie Bovill , 0 Rough legged Buzzard \A¥~ 
chibuteo lagopHs\ F.aropean, presented by Mr. W. K. Paxton ; 
a Common Marmoset [ffapale jacckns) from Brazil, a Common 
Paradoxure {Paradoruras typns) from India, deposited; two 
Maned Geese {Perntcla jtthata) from Australia, a Red-vented 
Cockatoo {Caeatua phUippinat urn) h^\i\ ihe Philipp ne IsIl'.-, 
purchased. 


SCIENTIFIC SERIALS 

In the January number of the Quatietly journal of Micrv- 
SLOpictii Snenee we find that Dr, Kieiu lias siipe reeded Dr. Payne, 
ns one of the editors Mr H. N. Moseley has two valuable 
papers, the first on the colouring matter of various ainmaJs, and 
Cbpecially of deep sea forms dredged by H.M.S, Challtn^er^ in 
winch a large number of fresh band-producing colours from 
sponges, Coelenterata, Echinoderms, Annulosa, and Mollusca are 
describ^ with figures of their spectra. In the second, Styloehus 
pelagicus, a new species of Pelagic Fiananan, is dchcnbed, with 
notes on other pelagic species, together wuh the larval forniB of 
Thysanzoon, and of a gymnostomatous Pteropod — Dr. Klein, 
in a note on a method ol preparing the cornea by the employ- 
ment of caustic potash and lunar ciustic — Mr Kidd describes 
Schieflerdecker’s Microtome, and gives an epitome of a paper 
by Engelmann on *' Contractility and Double Kefracliun " — Mr 
Peek has an important paper on the mmute structure of the giBs 
of Lamellibranch molluscs, the investigation having been under- 
taken HI the Histological Laboratory of Exeter College, Oxford, 
at the inatigalion of Prof. Lankester. The fiUmenlaiy gUli of 
Area and Myhlus are shown to explain the nature of the more 
complicated organ in Anodon^ the most simple type being hU- 
menti bent on themselves at thiir middle points, out wards for 
the outer gilU, and inwards for the inner, so ihat in MCtion they 
fonn a W — 1 he last paper li a rJsumJ, by Mr. Archer, of recent 
cpntributions to our knowledge of freih water Rhieopoda. 

Journal dt Physique^ Jannary. — On the phenomena of ioduc- 
tion, by M, Montoo. — Chromanc polaruation of tufti In biaxial 
crystals, by M, Mar^, — Note on the experiment of the Frojikiln 
permit : a new gloss breaker, by M, Barat.— On absorption of 
radiant heat by aoueous vapour, by M. Higu.^Note on the 
employment and choice of spcciacles designed to correct bad 
vliion, by M. Dubois, 
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SOCIETIES AND ACADEMIES 

London 


Matheoifttical Society, Fcbroanr 8. — Mr C W. Mern- 
fielii, F.R S , vicc'preiident, in Ifae cneir — Tbe following com- 
munications were made to the Society — On the area of the 
quadrangle formed by the four pomti of interaection of two 
GonicB, by C. Leudeaaorf. — A certain Beries, by Mr. J W. L. 

Glaiiher, F.R.S. — The diflerential equation = o, 


by Prof. Cayley, F.R.S. — On tbe classification of loci, and a 
iheorcm in reslduation, by Prof. Cliiford, l''.R.S 


Zoological Society, February 6. — Osbert Salvln, F K.S , 
in the chair. — Mr. Sclater eahibiL^ and made remarks on some 
unnoticed characters in the original and unique specimen of 
Comrie’fi Manucode {AfanucoJta comrti^ r.Z,S , 1876, p. 459) 
— Mr. Howard Saunders exhibited a specimen of the Panay 
Sooty Tern [Sierua anteiihaia), which had been obtained on the 
English Coast, and was the first recorded occurrence of this bird 
in the Pntish Iilunda — Dr A. Gunlher, F K, S , read a memoir 
on the tortoises collected by Commander Cookson, R N., during 
the vuic of H M.S. PeUrd to the Galapagos Islands The mam 
reiults of Commander Cookson's visit consisted in giving us a 
knowledge of 1 he tortoise of Abingdon Island {Ttstudo abing- 
ilonii and of the tortoise of the noAi of Albemoile Islind ( 7 ] 
mtetophyts) —A communication was read from Mr. Robert 
Collett containing an account of his observations on Phylloscopus 
bonahiy as met with on the coast of the Varsnger Fjord and 
adjacent parts of Finmark, — Mr. Sclater read a note on an appa- 
rently new species of spur- winged goose of the genus PltctropUrtix^ 
proposed to be called P mger, founded on two examples living 
in tne Society’s Gardens, which had been presented to the Society 
by Lieut. -Gen. A V. Cunniugham. — Prof A H Garrod read 
a paper on the mechanism of Uie intervertebral substance and ou 
some effecla rcBuUing from vhe erect position of man. — A coiu- 
municalion was read from Sir Victor Brooke, coiiUining notes on 
the small rusme deer of the Philippine Islands^ and giving the de- 
scription of a new species proposed to be called Cervus nigricans, 
of which a female example was recently living in the Society's 
Gardens — A paper by Mr O. Salvin and Mr, Ducane Godman 
was read giving the desenpUon of twelve new spcciea and a new 
genus of butterflies from Central Amencs —Dr. Guother gave 
an account of the zoological collection made during the visit of 
H.M.S. Ptterd to the Galapagos Islands, which had been 
worked out by him self and his asilitants in the Zoological De- 
partment of the British Museum. — Mr R. B. Sharpe communi- 
cated the descnpiion of a new species of pheasant of the genus 
LobiopMasu and of a new species of PUta from the Lawas River, 
North west Borneo Mr Sharpe proposed to call the former 
L. castanticaudatus, and the Pitta, Piita ussHcru 


Geological Society, January 10. — Prof, F, Martin Duncan, 
F.R.S., president, in the chair. — Frederick Tendron and David 
Thomas were elected Fellows, and Dr J, F. Brandt, of SL 
Petersburg, Dr. C. W. Gumbel, of Munich, and Prof J'.rlaard 
Sueis, of Vienna, Foreign Members of the Society — On gigantic 
land -tortoises and a small fresh water species from the ossilerous 
caverns of Malta, together with a list d1 the fossil fauna, and a 
note on Cheloman remains from the rock-cavities of Gibraltar, 
by A. Leith Adams, F.R.S,, Frofesior of Zoology m the Koyal 
College of Science, Dublin. The author described three distinct 
species of tortoises fiom the Maltese rock-caviiics, one of which 
was of gigantic proportions, and equalled in uze any of the living 
or extinct land ChcloaiaDB from toe Indian or Pacific Islands 
Tbe charactoHitic peculiarity in the two larger species is a greater 
robustness of the lo^ bones as compared with the denizens of 
the Maicaiene and Galapegoi Islands, with which he hod been 
enabled to contrast them. The largest, on that account, be had 
named T. robusta ; It rivalled the gigantic Tesfudo Mtppmm 
(Gdnther) in size, showing affinltiea to it in a lew nunor cnaracters. 
A smaller species, T, Spraiiu, and a small Lninmyst not dis- 
tinguishable, as £sr as tbe few remains extend, from the recent 
X, eyrapaaf besides many fragments of shields of tortoises of 
varloas dimensioi^ had beoi obtained. These Chelonlans were 
ibond in conjunction with the remains of the dwarf elephants 
and other members of the remarkable fauna, collected bv Admiral 
Bpratt and the author in the osiiferoui rock-cavitia of Zebbug, 
Mnaldra, BenghUa, ftc. contained a Ust of the 

animal remains hitherto recorded from the Maltese fissure eaverns, 
Including three species of dwaifwlephanti, two species of Jfrppo- 


potanius, two gigantic species of Myoxus, a gigantic ^wan, and 
other animal remains ; and farther, a Note on some Chelooian 
Temains from the luck-fiisurei of Gibraltar. — On the Corallian 
rocks of England,’* by the Rev. J, F. Blake, F.G.b , and W. II. 
Iludleston, F.G.S. The object of the paper wu to describe 
the rock masses existing between the Oxford and Kimmerulge 
clays os exhibited throughout England. They occur m five dis- 
tinct areas which were treated separately. Where best deve- 
loped, as in Yorkihire and at Weymouth, the series is much 
more varied than the usual nomenclature indicates j in both 
instances a lower ma» of limestone, distinct from that zepresent- 
mg the “coral rag’* of Central England, is present In York- 
shire, eBpecially, this limestone is of great importance, and is 
separatea by a "middle calc grit” from the upper limestone 
sei iGs. These upper limestones were aUo shown to be separable 
into two very distinct dlviaions, especially by their fauna, viz , 
the ** coralline oolite" and "coral rag,” which last term la 
here applied in a restricted sense only to true coral-bearing or 
inter- coralline beds. The upper beds, called " supra-coralline,” 
were nhown, where present, to be of great interest and importance 
— and I heir fauna was for the first time indicated — and the iron- 
orcs of Abbolsbury and Westbuiy were proved to belong to this 
portion of the senes The fauna of the Corallian rocks was 
shown to be very markedly Oxfordian in the lower portions, and 
equally Kimmcndgiau in the upper, while but a limited portion 
only could be laid to have a fauna of its own. The whole senes 
was deposited In lenticular masses of traceable size. 

Physical Society, Fcbniary 3. — Prof. G. C, Foster, presi- 
dent, in the chair, — The following candidate was elected a mem- 
ber of the Society' — Mr. J Norman Lockyer, F.R S — Prof. 
Osborne Reynolds exhibited a number of experiments in relation 
to vortex motion 111 fluids They have been gradually developed 
during the last few years, but arc still in a very incomplete state, 
and he hopes that others will jom him in the inquiry. Probably 
one reason why so little progress Las been made m the deter- 
mination of the elementary Jaws of fluid-moLion is that mathe- 
malicians have been without expenmenUl data on which to 
found their calculaaons. The well-known rmgs formed by puffs 
of smoke have been studied by many high auihoriues, but not 
with a view to their general beanng on tus subject. Prof. Rey- 
nolds first showed smoke rings and their mterference by means of 
the apparatus devised by Prof. Tait, and added that although the 
theory of smoke rings does not Imply that vortex motion 15 pecu- 
liar to vapours, their existence in liquids was only pointed out by 
Mr U. Deacon at a comparatively recent date. In studying 
the action of the screw-propeller, Prof. Reynolds noticed the 
systematic manner m which the form of a disc moved obhqnely 
through water is retained by the track of air whicli it produces. 
If a flat disc be supported on a light frame and caused to move 
rapidly through water the motion ceases on withdrawing the 
hand suddenly ; but if this be done gradually the motion con- 
tinues By passing a coloured liquid, down a fine tube to the 
back of the disc, he found that a vortex ring is always 
farmed, which passes to the rear of the disc, and the same eflect 
IS produced by dropping water from a height into water covered 
With a coloured liquid. In a trough about su feet long and at 
one end of which was a horizoutal tube closed with sheet india- 
rubber, air Tings were formed by introducing air into the tube 
and then striking the india-rubber externally by means of a flat 
board, and it was shown that a ring is capable of propelling a 
vane placed in its course, to the front of which it never ^vanoea. 
If the BIT be replaced fiy a coloured liquid the nng travels with 
considerable velocity and the motion of a solid body of the 
den Illy of water 11 in no degree comparable. If a nng travde 
through a part of a liquid which haa previously been colouKd, It 
causes no motion of translation, and Prof. Reynolds oondudos 
that no resUtance ii offered to their moiion. >NeverthelcBi the 
motion Is gciduaily stopped, but the ring is constantly enlarging 
by gathenng water as it travels, and its momentum remains 
nearly constanL After adverting to the methods adopted to 
ascertain the direebon and velocity of motion, the initial form of 
the rings was shown to be a spheroid. A solid of thu form, 
however, 11 very slow m its passage throng water, and he con- 
sideri this to be due to fnctlon. He has succeeded in imitaiing 
the form of the ring by causing a disc, snirounded by pieces of 
ribbon, to move through water. Finally, Prof. Reynolds re- 
ferred to Sir William Thomson’s researches on the interference 
of two rings, and ihowed that the oicillating rings 10 produced can 
be formed in liquids or gases by employing an oval in place of a 
circular aperture. — ^The Annual Generd Meeting of the Society 



348 


NATVRB 


[F0». 15. 1877 


wu then heU. — ^The preiUlent reu) the report of the Coundi^ of 
iff'Uch the following u e brief ibstrect ‘—The Conndi pointe 
with ntiifnctlon to ihe nember and intereit of the papers retd 
before the Society, and a bnef Eummary la i^Ten of the more 
important. The Society has to rej;ret the Imb of three of ila 
membeTB, Mr David Forbsa, F R.S 1 Mr A. 5 Hobaon, and 
Mr. Arthur Finn. The publication of t new edition of Prof. 
Everett's work and of a complete edition of Sir Charles Wheat- 
Hone's writingB is announced, and the Council hopes shortly to 
undertake the translation of sclentifii^apera from foreign sources 
to be published in its proceedings. — ^Tne following Officers and 
Council were elected for the ensuing year : — President, Prof. 
G C Foster, F R S Vice-Presidents : Profa W G Adams, 
F R S , and J H. Gladstone, F R.S. Mr W. Spottiswoode, 
]-L,D , y.K S., Sir W Thomson, LL.D , F R S , and Dr 
W. H. Stone. Secrctanes ; Prof A. W Remold and W 
C. Roberts, F R S Treoaurer, Dr. £ Atkinion Demon- 
strator, Prof. F. Gulhne, F U S. Other Members of Council : 
Prof W. F. Barrett, Latimer Clark, Major Fest in g, W Huggins, 
D C.L., F.R S , Prof. Kennedy, O J Lodge, Prof H 
MacLeod, Prof E Stewart, LL D , F R S , Prof Unwin, and 
K O. W. Whitehouae. — The proceedings terminated with votes 
of thanks to the Lords of the Committee of Council on Educa- 
cation for Ihe use of the Physical Laboratory at South Ken- 
sington and to the several oflicere of the Society 

Royal Microscopical Society, February 7 — Anniversary 
meeting, — H. C Sorby, F R S , president, in the chair. — The 
president delivered the annual address, in which, after reference 
to the memory of those of their number deceased during the 
past year, he gave an interesting account of his recent researches 
into the composition and origin of the loose materials which 
form the sands and clays of I Ins country, and also of those com- 
posing the sandstones and stratified rocks, — The result of the 
Dollot for officers and council for the ensuing year was as fol- 
lows —President, Mr H C Sorby. Vice-presidents : Dr L. 
S. Dcale, Sir John Lubbock, Bart , Rev W H. Dallmger, and 
Mr PI Powell Treasurer, Mr John W Stephenton. Hon. 
Secretaries ; Mr, H J, Slack and Mr. Chas Stewart Council : 
Dr. Robert Braiihwaite, Dr. Lawton, Dr, Millar, Messrs. 
Bevington, Brooke, F, Crisp, ingpen, E. W Jones, Loy, 
M'lntjrre, Thos. Palmer, and F. H, Ward. Aisistint Secre- 
tary, Mr Walter W Reeves. 

Institution of Civil Engineers, February 6.— Mr. George 
Robert Stephenson, president, m the chair. — The paper re^ 
woa on *' The Sewage Question,” by Mr, C. Norman Bizalgette. 

Rome 

R, Accademin dei Lincel, January 7 — Second appendix 
to memoir on the conitmciion, properties, and applications of a 
conilant mductor, by M. VolpiceUi. — On complete elliptic in- 
tegrals, by Prof Smith. — On the small osclUalions of an entirely 
free rigid body, by M. Ccmib — On the anatomy and physiology 
of the rebna (continued), by M. Franz BolL — On the spin^ 
medulla and the clectnc lobe of the tomedo, by M. Kei^en- 
heim. — Geologioil studies on the group of the Gran Poradiio. — 
Rational catalogue of the rocks of Fnuli, by M. TaramellL 

Paris 

Academy of Sclencea, February 5 — M. Fellgot in the 
chair. — M. Duchorlre presented the second and lut part of the 
Becondeditionof hu "Emmenti de Botanique.^' The following 
papen wen read . — On the fundamental invariants of the binary 
form of the eighth degree, by Prof. SylyeBter. — Preliminaries of 
a comparative study of livmg and fcMsil European oaks ; defi- 
mtion of present races, by M Ds S worta. — On moaochlorised 
oxide of methyl, by M. Fikdel. — Composition end onma of 
diamantireroiiB sand of Du Tolt's Pan, in South AfneOp by M. 
Meuoicr, GcolcwisU have assigned a deep origin, representing 
them as the roldue of alteration of pyrogenons rocks emitted 
kke lava The author's analysis ^Tcs, besides minenli proper, 
a munbar of complex rocks whkm cannot have been fonned at 
once in the state of mixture by the same catues. Each of them 
nnst hdve been removed from a special deposit, then earned 
CO the point where mixture took place. These sands be- 
long to tiia so-called virtual olluvta^ and are related in formation 
to tna Eimliofo sands in the environs of Pads.— On the prepanp 
tion and nse of the liquid foi washing Tinas attacked by 1^1- 
tooms, by Bl BoUeaiL— MM. Andre and Angot oepresKd a 
derire to ba MBt to Sah Frendioo to obaecfa Iho baiuit of 


Mercnry on May 5, 1878. They hopa thas to render the study 
of the next Venns triniit more frnltluL — Dfatharmancity of 
metals and of paper, by M. Ayraonnet. Thoy are not athar- 
manons, as generally thonght, The^ are more diathennanons 
for dark heat from metallic bodies riued to a tempenture imdar 
lotf* than for luminous calorific rsdiotions or those near red. 
They have weaker absorbent powere than water. It is posnble 
to find a motbemahcal relation between the absorbent poww of 
a body and its coefficient of oonductirity, — Note on the presence 
of ammonia in cost steel, br M. Regnord. Ingots of steel newly 
broken give a distinct iiaeU of anmionU, with perceptible noire 
in escape of the gas, and bubbles in soapy watsr if applied. 
The appearance of the fnetare in all such cases was crys- 
talline, varying slightly from perlpheiy to centre ; the 
liberation was grentest at centre. Soft steels m 
did not give the phenomenon, nor did ingots previouily 
annealed. Analysis of the gu showed it to be nearly pnr* 
hydrogen, with perhaps a few traces of acetylene. — On the 
active prinaple of Stropha*Uut kiipidMij or Inee, by MM. Hardy 
and Galloii This Is the plant umby the Pahonias In poisoning 
their arrows. The isolated body, calM ineine, has not the same 
physiological properties as Sirophantmi (so-called by Fraser), 
injected in considerable quantity under the skin of a frog's foot, It 
does not stop the heart's movemenla — Immediate disorden pro- 
duced by injections of pure fuchsine into the blood, by MM, 
Feltx and Ritter The nervous diiorderi, like those of drunken- 
ness, cannot, the authors now think, be due to embolic lesion (in 
the capillaries), but to direct impression of the nervous system 
by the fuefasme itrelf — Structure and minrralogical composition 
of varlolite of Durance, by M. Michel l^vy The globules of 
varlolite are not petro-silicloui By its petrographic affinities it 
seems to be a compact term of the senes of euphotides. It pre- 
sents an interesting association of several varieties of amphibole 
and pyroxene ; also a new example of spherohtes entirely 
crystallised. — On the intestinal anirullluLe {Ansuillula tnitr- 
tinalis), a new nematoid worm found ^ Dr Normand in 

f enoui attacked by diarrhcna of Cochin Lhino, by M Bavay. 

t IB distinct from, and much less abundant than, the AnguiUula 
jiercoralis —On the minnte phenomena of fecundation, by M. 
Fol All the phenomena are reduced to two typical cases — On 
Ptlana hemahea (Hsniatozoa), by MM. Galen and Pqurquier, 
The authors found filana m the blood of the foetus of a bitch 
whose heart was teeming with them ; the embryos doubtleM 
passed through from mother to offimnng. This explanation 
destroys the idea of verminous diathesis, and of spontaneous 
generation, called m to exnlam the genesis of such henatozoa- 
The authors also verify M. Daviine's view that the nematoid 
worms circulating in the vessels of certain dogs ore larve of the 
hsematlc filaiii. — Determination of ammonia in the air and in 
meteonc waters at Montsouns, by M. Levy.— On two new spedea 
of ibis, from Cambodge, by M. Ouitolet. — On a new sounding- 
line, by M. Tardleu. 
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A WORKING NATURALIST 
Life of a Scottish Naturalsst : Thomas Edward, Asso^ 
date of the Unman Society. By Samuel Smilei. 
Portrait and lUustraliona by George Reid, A.R.S A. 
(London : John Murray, 1876) 

I T is rather a delicate thing and seldom advisable to 
publish a full and formal biography of a man with 
an account and attempted estimate of his work while he 
himself is still alive and in comparative vigour. There 
are many sound reasons, however, to justify Mr. Smiles 
in telling the wonderful story of the still living Thomas 
Edward, the J)anff shoemaker and naturalist ; not the 
least weighty of these is that it will bring to Edward 
some of that kudos and cash which he has earned long 
ago, and which it would have been well for himself and 
for science had they, or at least the latter, reached him 
years since. 

Thomas Edward, born 1814, is the son of very humble 
but thoroughly respectable Scotch parents, who were able 
to bestow upon him the scantiest schooling. He was 
brought up in Aberdeen, where he was in rapid succession 
expelled from three schools on account of his intense in- 
born passion for everything that hath life.” He used to 
take all sorts of birds smd beasts and creeping things to 
school with him, in hia pockets, in boxes, or in bottles. 
Tom^s specimens would often escape, and the scene may 
be imagined when some unconscious urchin realised that 
a snail, or a horse-leech, or a '*Maggie-mony-feet'' (centi- 
pede), was crawling up hia bare legs Poor Edward meant 
no harm, but it was too much to expect that an ordinary 
dame or dominie would, in that remote and unscientific 
age, at least, take the trouble to understand the boy’s 
nature and tendencies and aspirations. The consequence 
was severe thrashings and expulsion, 

When Edward left school finally he was only six years 
old, could read with difficulty, and could hardly be said 
to be able either to write or count. After serving for 
some time iq a mill he was apprenticed to a shoemaker 
Begg, " a low-class Cockney,” Mr. Smiles calls him, anJ 
certainly a regular brute, who treated the poor boy and 
his birds and beasts m a most cruel fashion. However 
£dward managed with this man and a subsequent master 
to pick up a fair knowledge of the shoem^kmg trade, and 
after vainly trying to emigrate as a stowaway, removed to 
Banff when about twenty years old, where he has hved 
ever since working as a journeyman for wages, and 
devoting every moment of his leisure to the gratification 
of his passion for natural history. It is common enough 
for working men, and especially for shoemakers, to take 
an interest in certain animals, especially in bitds ; but 
Edward's fondness for animals was no fancy of this sort. 
Flrom almost his infancy he was devoured with a passion 
for the observation and possession of animals of all kinds; 
to him aohving creature was unclean or loathsome, and he 
to or hOAdle nothing from a centipede or an 
addor to a polecat While yet a baby in his mother's 
aona he nearly put a premature end to his career by 
i^n^g to tbsich at a pas|ing Insect ; and while bong 
milled as a mllitiaman in Aberdeen he made himself liable 
VoL. XT.«iNob jSe 


to severe punishment by rushing like a madman from the 
ranks in chase of a passing butterfly. 

As a journeyman shoemaker Edward had to work from 
six ID the morning till nine at night Shortly after settling 
in Banff he married, luckily for hia love ot nature, a 
prudent and considerate woman, who, instead of thwarting 
his eccentricities, did what she could to help him and 
enable him to indulge them. ** Weel,” she said once, 
when asked what she thought of his habits, “he took 
such an interest in beasts that I didna compleen. Shoe- 
makers were then a very drucken set, but his beasts 
kcepit him frae them. My man’s been a sober man all 
his life ; and he never negleckit his wark. Sic 1 let hliif 
be.'’ “ Wise woman ! ” justly adds Mr Smiles. Shoe- 
makers’ wages in Banff were very low— Oi‘1y a few shillings 
a week. For many years Edward earned only about icu. 
a week, and yet on this he managed to rear, without in- 
curring debt, a thoroughly respectable and honest family 
of, about a dozen children, who have repaid their parents’ 
care by doing what they could to comfort their old age* 
Edward being a man who had a proper sense of his duty 
to his family, seldom thought of allowing his favourite 
pursuit to encroach on his long working hours. As his 
consuming passion must be satisfied, he took the only 
course legitimately open to him ; he gave up his nights 
to it. As soon as he got home from work, unless indeed 
the weather was unusually bad, he shouldered his gun, 
equipped himself in his eight-pocket coat, four-pocket 
vest, double-stoned hat, and other traps of a rude but 
efficient enough kind, and putting liis supper of oatmeal 
cakes in his pocket, set out to watch and catch the denizens 
of the woods, heaths, air, and sea-shore of the region around 
Banff He would prowl about as long as the light permitted, 
he down for an hour or two m a hole, under the lee of a 
bush, inside some old ruin, or underneath a flat tomb- 
stone in some ecnc churchyard, snatch an hour or two's 
sleep, and be up again with the first streak of dawn. 
Even when thus resting, however, he would frequently be 
kept awake watching the doings of any night animals that 
might be near him. Frequently also his rest was a very 
broken one. He might be wakened by a weasel or a pair 
of rats or some other inquisitive or hungry creature 
tugging at his coat-pockets or trying to make their way 
underneath bis hat, always well filled with insects, birds, 
or eggs. He gives a most exciting description of a two 
hours' struggle with a pole-cat that attacked him while 
resting in darkness in the ruins of Boyne Castle He 
waa dreadfully lacerated by the claws of the animal, but 
this he did not mind, so long as he succeeded in keeping 
the skin of the pole- cat whole. Once he spent two day* 
and a night, withouL sleep or food, in watching a LiU)e 
Stint {Trin^a minuta), which he sighted on the shore 
near Banfif^ and thought himself amply rewarded by being 
able at last to capture it. As might be expected, in his 
unconscious eagerness to follow out his pursuit, he met 
with frequent accidents, and was once or twice within 
very little of losing his life by falling down high precipices. 
All this, however, he took as *' in the bond” — as no more 
than might be looked for by one In his circumstances 
persisting in gratifying a passion of the kind that con- 
sumed him. 

When compelled to stay at home Edward occupied 
hlint elf with the preparation of his collections and the 

I 
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making of caMl for holding them. In no long time every 
comer of hia houae wu filled with caies, and he wisely 
dcfermliied to turn an honest penny by exhibiting his 
treasures. This he did on two or three occasions in Banff 
oo fair days when the town was filled with country peoples 
These exhibitions were lo successful that he resolved, by 
the advice of his fnends — it was all the help they ever 
gave him — to try a wider sphere, and he rented a room 
in Aberdeen, where he arranged his collection. Many of 
the groups of animals were most artistically put together, 
and as a mere sight, not to speak of its scientific value, 
the exhibition was well worth visiting. But it proved a 
complete failure ; only a few people dropped in. It was 
a serious matter to Edward, for of course he had to leave 
his work and necessarily incur what were for him con- 
siderable liabilities. The prospect was so gloomy that he 
was driven to think of the last resort of despair, suicide. 
He went down to the mouth of the Dee, and had divested 
himself of his outer garments preparatory to taking a last 
plunge, when a strange bird hopping about on the sahd 
caught his eye. His ruling passion asserted its sway, 
and off he set on a long and exciting chase to discover 
tbeoiature of the bird ; m this he failed, but the chase 
left him a more cheerful and a wiser man. He was com- 
pelled to sell his collection for about 20/, returned to 
Banff and resumed his work and gradually his old habits, 
and ere long had the pleasure of seeing another collection 
gradually accumulating. More than once afterwards had 
he to sell his collections, which he regarded as his savings' 
bank to fall back upon in time of need. But his ardour 
was never damped, and until prevented from wandenng 
far by rheumatism and other results of his hard life, he 
never ceased adding to his store. 

Edward's collections not only included quadrupeds, birds, 
and Insects ; plants of all kinds came in for a share of his 
attention, and, latterly, marine animals of all kinds , in the 
last field, especially, he did work of the highest value Ex- 
cept one or two clergymen of similar tastes, the dreadfully 
respectable people in and about Banff took no notice of Ed- 
ward, whom they seem rather to have shunned as eccentric, 
if not crazy. But gradually naturalists in various parts 
of England came to know of him, and thus he got into 
correspondence with well-known workers in various parts 
of England. One of his pnneipai correspondents was 
Mr. Spence Bate, who, during the preparation of the 
"History of the British Sessile-eyed Crustacea,” obtained 
important help from Edward The latter collected for 
and sent Mr. Bate a very large number of specimens. 
Of 294 Crustaceans found in the Moray Firth, no fewer 
than twenty-six new species were added by Edward him- 
self. A new Isopod which be discovered was named 
after himself Prantsa {Anceus) Edwardtij and one of his 
most notable discoveries was one of the little fishes 
known as midges, which he sent to Mr. Couch, who pro- 
nounced It new to science, and named it Edward's Midge 
Edwardii), By and by he was induced to send 
,d|escrititions of his observations first to the local journal 
' a^ latterly to such scientific journals as the Lxnnean 
J 0 umal^ the Zoologist^ NatutiUut^ and Ihts. 
No one reading Edward's accounts of his experiences 
would ever dream that their author had had no schooling 
after his sbtth year, and had worked nearly nil his hfe 
fnm 6 A.M. till 9 P.M. at a common handicraft. They 


havo been compared witbont any exaggentton.to the 

classical descriptions of Wilson and Audubon. 

How Edward, with no dredging appanttos whatever, 
but only with old pots, pans, rags, from seaweed cast 
ashore, from the inside of fishes obtained from the fisher- 
men, and by other similar methodSi collected his marine 
specimens, many of the greatest rarity, is well told in Mr, 
Smiles's narrative. It is quite amasijig how much is yet 
to be Learned about the commonest objects of our land 
and sea ; and how much of new Edward managed to 
discover of the' nature and habits of animals about which 
one would have thought no more was to be learned. In 
an appendix of forty-eight pages Mr. Smiles gives a 
descnptive list of a portion of the Fauna of Banffshire 
observed or found by Edward ; had all that he has found 
been thus catalogued it would have filled the volume. 

It 18 to the credit of the Linnean Society that years 
ago they conferred upon Edward the rare honour of 
Associate. Doubtless had the numerous correspondents 
whom he was so ready to help with specimens and the 
result of his observations known of his real condition, 
they would have done something to put him in a position 
in which he could have helped science with less hardship 
to himself Here, surely, if ever there was one, was a 
fair cose for the endowment of unremunerative research, 
and had the fund now being allotted been in existence 
even ten years ago, Edward would have had a prime 
claim upon it. How these things are managed in Norway 
may be learned from the following extract from a letter 
from Mr. A. Archer, Laurvig, Norway, to the Timts^ 
called forth by reading Edward's Life - — 

" Some years ago there lived on the wild west coist of 
Norway a clergyman, with his wife, a large family, and a 
small income. He, too, employed every leisure hour in 
the study of nature, but being a graduate of Chnstiania 
University, and being obliged to take many a journe)' 
over the large fiords in visiting distant parts of his parish, 
he possessed two great advantages over Edward— a good 
education and larger opportunities of observation. He, 
too, had the seeing eye without which all opportunities 
are useless, and shortly it was known that science was 
being ennehed with discoveries in zoolo^ made by the 
hard-worked parish priest. The action of the Norwegian 
Storthing was prompt. Though the great majority of 
that body are poor feasants, with little more education 
than they have picked up in the parish school, and though 
in all ordinary cases they hold the purse-strings with a 
gnp that would have pleased Joseph Hume^^they have the 
virtue of being liber^ when good cause can be shown 
for It At the request of the Governing ^Body of the 
tThnstiania University they created a new unattached 
Professorship of Zoology, endoured it with a salary of 
333/., equal lo 1,000/. in England ; and, relieving the 
clergyman from his pansh duties, which could be as 
well performed by another, appointed him to the pro- 
fessorship, but without requiring from him cither resi- 
dence or teaching. How the Profnsor, in these favourable 
circumstances, went on enriching science with his dis- 
coveries till his name became famous over the world, 
how be trained up his sons to follow in his footsteps, how 
two of them, though yet young men, ore profesiori in 
Christiania University, one of them in his own favourite 
science, all this is known to the scientific men of Europe, 
nor. should any of them read this, will they require to M 
told that the name of the clergyman was Sars. It woold, 
of course^ be absurd to ask the enlightened Parllmnent of 
Great Britain to take in the case of Edward a hint from 
the Norwegian Storthing in the cose of Sam, and the 
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SootdK Unlveiritiefl arc, we all know, too poor to create 
unattached profeiionbiM and endow them, itanding as 
they do ratoer in need of endowment. Ii it equally 
abaurd to ask if ohe of the wealthy English Universities 
would not condder it an honour to rank Edward among 
its professorst and auiat him to publish ihe observations 
he may yet ^ve time to make, or does it merely show 
gross ignorance of the wirit in which they ate governed 
to suppose that either of them could so far depart from 
the usual routine ? I suppose I am not the only country- 
man of Edward who, having lived here long enough to learn 
how poor Norway treats her great men, will regret— not 
so much on account of Thomas Edward, for his has been 
a great life and example, but in the cause of science — 
that bis lines have not fallen in pleasanter places " 

Blit Edward never complained of his lot, and had Mr. 
Smiles not written the present work, he would have had to 
stick to his stool to the end. AU Edward ever wanted was 
some way of earning a hving that would have enabled him 
to give more time and attention to his scientific pursuits, 
and no one will deny that it would have been immensely to 
the gain of science could his services have been devoted 
entirely to it, for he was too passionately fond of nature 
ever to have been spoiled by prosperity. But regrets are 
now useless ; happily Edward is not beyond the reach 
of coDSolrition and well- merited reward, and happily he 
is receiving them. He will be mentioned in the annals 
of science as an observer of the highest accuracy and 
originality, who gave up to a parish a genius titled for an 
immensely wider sphere. The obvious moral of the work 
to those who have to spend most of their time in earning 
their dally bread, as well as to others, we need not point 
Jiere. Mr. Smiles’s work is one of the most interesting 
biographies ever written, and the illustrations gratuitously 
contributed by Mr. Reid are a great pleasure. Our readers 
by buying the book will not only become possessed of a 
rare treat, but will at the same time help to confer a 
substantial benefit upon Thomas Edward, the Scottish 
Naturalist. 


BLAKE^S ^^ASTRONOMICAL MYTHS » 

Astronomical Alyihs, Based on Flammarion's “ History 
of the Heavens** By John F. Blake. (I.ondon : Mac- 
millan and Co., 1877 ) 

I N the continual turmoil of daily life, when each one is 
looking forward to new meth^s and new discoveries, 
we seldom or never look back into the doings of our early 
predecessors, and even when we do we arc somewhat 
inclined to pity their ignorance and their, to us, absurd 
notions. We ought rather to call to mind the difficulties 
under which the great men of old laboured, difficulties 
under which our present leauers m astronomy would 
probably have been equally sorely tried. We must re- 
member that we have all the sister sciences lending their 
aid, and that therefore the advance in astronomy should 
be made with constantly increasing strides. 

The author of this work has put before us the labour of 
M. Flammarion in an English dress, and has added other 
matters — notably a chapter containing the researches of 
Mr. Haliburton on the Pleiades, to many the most mter- 
eating part of the book. « We are earned back to the 
time when nations thought as the child did in the lines of 
Tom Hoed, quoted by the Ihthor 


" 1 remembet, 1 lemember, the fir trees stnlght uid high. 

And how 1 thought thelc slender tops were close sgunst the 
■ky j 

It was a childish fantasy, but now 'tis liitle joy, 

To know I'm further off from heaven than when I was a boy." 

Mr. Blake commences by calling attention to the con- 
templation by our ancestors of the awe-inspiring pheno- 
mena of the heavens by night, the rising and setting of 
the sun, moon, and planets, the slow and silent motion of 
the constellations from east to west. To them the sky 
was a lofty canopy studded with stars, the earth a vast 
plain, the solid basis of the universe. Two distinct 
regions appeared to compose the whole system — the upper 
one, or the air, in which were the moving stars, and the 
firmament over all ; and the lower one, the earth and 
the sea. 


It IS to be expected that in early times religious 
beliefs and rites were mixed up with and were denved 
from the motions and appearance of the heavenly bodies. 
The Druids appear to have seen or imagined that the 
moon was a body like the earth, having mountains, and, 
according to Plutarch, furrowed with several Mediter- 
raneans, which the Grecian philosophers compared to 
the Red and Caspian seas. This celestial earth was 
supposed by the western theologians to be the abode of 
departed souls, the place of immortality. The festivals 
were therefore ranged accordingly, and the Druids were 


represented as holding a crescent in their hands. 

The origin of the names of the constellations has 
always been a source of speculation, and the chapter 
on this subject is well worth study. For the names of 


several of them there appears to be some show of reason, 
but others have been named from mere caprice, or in 
honour of some person or event. In the case of the 
" Locks of Berenice,’’ the story goes that Berenice was the 


spouse and sister of Ptolemy Kuergetes, and that she 
made a vow to cut off her locks and devote them to 


Venus if her husband returned victorious, and, to con- 
sole the king, the astrologer placed her locks among the 
stars. The Great Bear, the ^Apicror pryoXi] of the Greeks, 
the Okouari (bear) of the Iroquois may have been so called, 
as Aristotle observes, because the bear is the only animal 
that dared venture into the regions of the north. The Arabs 
called the bears the great and little coffins, and the Chris- 
tian Arabs made the Great Bear the grave of Lazarus, and 


the three weepers Mary, Martha, and their maid. 

The history of the signs of the zodiac is traced down- 
wards in the several nations, and it is pointed out that 
the names may have originated in the rising of constel- 
lations at the times of certain important events, as Aqua- 
rius at the time of the inundation at Thebes, and the ^pill 
at the time of ploughing, but this does not account 
all. Further, we find how the ’’precession of the 
noxes furnishes us with a means of fixing the date of the 
signs receiving their names ; at that date the names of 
the signs of course corresponded ta Ihe zodiacal constel- 
lations, and if we find in any description that the equinox 
is said to be in the sign of the Bull we know that the 


method of naming dates back to some 3,000 years ago^ for 
at that period the equinox happened in the constellation 
of the Bull. According to our present nomenclature the 
equinox happens in Aries, but really when the lun is In 
Pisces j our method therefore dates hick to about 2,300 
years ago when the equinox was in the constellation of 
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ArieB, or more tirobebly to the time of Hlpparclhiii^ whett 
theeqtaiOox was eaacUy at the star /9 AHtd^L It occurs 
' to US that the worship of the Bull and Golden Calf was 
in TOgue during the time that the equinox happened in 
the ccnitellation of Taurusi that the Ram and Lamb 
' were held in estimation at a later date when the equinox 
happened in the constellation of Aries. 

The most prominent group of stars in the heavens — the 
Pleiades — has always been an object of attentionp and 
we are glad to find an interesting chapter on this subject 
based on the careful work of Mr. Haiiburton. The 
PJciadefp we learn, were observed for the purpose of 
dividing the year into two parts — one *'thc Pleiades 
above/' and the other “ the Pleiades below.” During one 
half-yeaTp wh>le they were east of the sun, they would be 
visible at sunset and the reverse during the other half. 
The culmination of the Pleiades at midnight appears to 
have been with many nations the starting-point of the 
year, and here again the precession of the equinoxes 
has an interesting effect, since the tropical year is 
shorter than the sidereal. Thus the dates of the latter 
keep advancing on those of the former, and so long 
as dates were regulated by the stars all the countries 
Would agree in the time of their festivals ; but, as the 
author puts it, ** as soon as a solar calendar was arranged, 
and it w.as found that at that time this position coincided 
with a certain day, say the Pleiades culminating at mid- 
night on November 17, then some would keep on the 
date November 17 as the important day, even when the 
Pleiades no longer culminated at midnight then, and 
others would keep reckoning by the stars, and so have a 
diifert nt date.” 

The instance given of the i7lh November seems to be 
Eomewliat strange, for, on referring to our star maps, it 
appears that the Pleiades culminate now at midnight on 
or about the T4th November, and years ago the midnight 
culmination took place of course earlier in the year. It 
is, however, possible that judgment of the date of mid- 
night culmination was m eiror, 

Mr. Blake then goes on to point out that a new year's 
festival determined by the Pleiades is the most universal 
of customs. The Australians hold their new year's corro- 
borree in November at the midnight culmination, and in 
India the year was determined by the Pleiades, and on the 
17th day of November is celebrated the Hindoo Durga, 
the festival of the dead, and new year's commemoration. 
So also the Egyptians regulated their solar calendar that 
the day might be unchanged, and the commemoration of 
the dead took place on the 17th of their month Athyr, 
the same date at which the Mosaic account of the deluge 
makes the same commence. This, we agree with the 
author, is no chance coincidence. 

We cannot think, however, Chat the explanation of the 
origin of November 17 is clear, for although some 4,000 
yean ago the equinoctial point was close to the Flei^es, 
ibere appears no particular reason that the day on which 
thf equinox happened when near that group would be 
tailed November 1 7, and ifit was so called how comes it that 
the mldolght culmmation happens now within three days 
of the same date^ while our calendar has continually been 
changing with vefeKnee to sidereal events f If we assume 
that the coraikieffloradons of India and other places are 
Inpt on the day of midnight culminatSioii of this group, 


without referaoce to the calendaiy then the events would 
happen now without nWiicfa emr on Hoveraber 17, and will 
hap^ on D'eceniber I7 sOUie 2, ado years hench, and if we 
reckon back acebr^Og to our caiem^ar to a time— to sOtne 
4,000 yean ago— the culmination and festivals would have 
happened on Che autumnal (spring of the southern hemi- 
Sphere) equinox — September 3i. We do not see from the 
text how the Egyptian and Mosaic dates of November 17, 
although perhaps connected together, can have any coh- 
ncction with the festivals of other nations kept on that 
date in modem times. The calendar might have been 
arranged to suit the sidereal year up to a comparatively 
late date, but our calendar has been fitted to the tropicid 
year much too long to allow, at Us commencement, the 
midnight culmination of the Pleiades to have happened 
anywhere near November 17. 

In other words, the festivals depending on the mid- 
night culmination of the Pleiades will necessarily be kept 
on or about the same day, and that day happens to be 
February 14, or, say November 17 ; now unless the calendar 
be a sidereal one, which it is not, this festival must have, 
in bygone years, happened earlier than November 17. It 
would seem, therefore, that some other event than the 
culmination of the Pleiades happened, by which the 
Mosaic and Egyptian date of November 17 was fixed 

The further account of the Pleiades and the relation to 
the passage m the Pyramid of Gizch, as investigated by 
Piazzi Smyth, is extremely interesting. 

In the chapter on astronomical systems there is much 
woTih reading, and the diagrams show the gradual ad- 
vance of observation and order over imagination, and it 
seems curious to u a at the present time that the ancients 
should have gone so far out of their way to describe the 
earth as a flat surface floating, with roots, on pillars, on 
the backs of elephants standing on a tortoise, as a portion 
of a c>linder, as cubical, or as having various other forms. 
The geography and cosmography are no less interesting, 
and a large number of diagrams of maps are given, many 
of which appear to have been made to suit the super- 
stitious ideas of the fathers of the various churches rather 
than the results of observation. 

The chapters on Eclipses and Comets, with the anecdotes 
of the consternation and awe produced by their appear- 
ance, give us a very correct idea of the all- supreme super- 
stition of the middle and earlier ages ; but even now 
among civilised nations there appears to be a large 
amount of superstition to be eradicated. 


OUR BOOK SHELF 

AcohsHcs^ Lights and Heat, By William Lce^ M.A., 
&c. Glasgow : Collins, Sons, and Co., 1877. (Collins's 
Advanced Science Senes,) 

This is a good specimen of a series of text-books, among 
which Dr. Guthne's capital compendium of Magnetism 
and Electricity, and several other valuable works have 
appeared. It is stated, in a brief preface, to be founded 
on notes of the late Or. W. S. Davis of Derby, who 
was to have underuken its preparation, and to whom the 
first chapter, as well as the Appendix on the Dpetrine of 
Eneigy, are due. 

Text-books are far from easy to write in a satislkctory 
manner ; by their very definition and nature they con^ 
tain no nbvclty, exce^rt such as can be seciued by clear 
treatment and lucid exporitten of snbleeti abeady fkmflbr. 
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Th«y are, moreover, b«ing Uned ia such Diimbere, under 
the present demand for educatioD^ that their very 

likeness to one another u fttiraing. They require in 
their construction the rare whether mtuitive or 

gained by long experience, qf insight into a student's 
probable difficulties; for It seems desirable that they 
should rather aim at being employed as con dens ora and 
systematiseri of kaowledge Steady acquired generally 
from the study of larger and more diffuse treatises, than 
as independent works. It is in this respect that useful 
practical knowledge differs from **cram^ ; a distinction 
very real, though more difficult to define than to under- 
stand. The concentrated food offered by such compila- 
tions 15 less easy of digestion, and more readily expelled 
from the mental economv, chan Chat which is more 
gradually administered ana more completely assimilated. 

The wiiter of the present manual has, for instance, 
only seventy pages to devote to Sound, one hundred and 
eighteen to Light, and ninety-one to Heat, exclusive of the 
Appendix. But it is remarkable how much he succeeds in 
compressing within these very restricted limits. The 
iUuBtrativc experiments ace, as a rule, simple and well 
chosen, though .occasionally tnte, and even of doubtful 
accuracy ; as is seen in the drawing of the periodic curve 
of a musical sound at p. 40, and Chat of dispersion of 
light on p. 135 On the other hand, the use of a long 
spiral steel spring Co illustrate waves of compression and 
rarefaction, the description of the effects of Temperature 
on Sound-waves, and the chaoters on Interference, Dif- 
fraction, and Polarisation oi Light, especially in its 
Circular and Rotatory forms, are ingenious and easy 
to comprehend. 

A few simple numerical examples are given of each 
important law, with their solutions, and the mode of 
working out j a method which probably tends more than 
any other to fix essential points on the memory of the 
student. W. H, STONE 


LETTERS TO THE EDITOR 

[TAa Editor dots not hold himsAf r^ponsibU for opinions expressed 
by his eorresfondents Neither con he undertake to return^ 
or to correspond with the writers of r^ected manuscripts^ 
No notice ss taken of anonymous communuations.J 

Postulates and Axioms 

A STXONG committee, appointed, or ratfaer re-appointed, for 
the purpose, reported last year to the BrUuh Association upon 
the Syllabus drawn up by the Association for the ImproveiDcnt 
of Geometrical Teaching. I have only jnst seen a copy of the 
report, and 1 wish to point out that it incidentally touches in a 
misleading fashion upon a matter which, though primarily of only 
hiitoncal interest, is reall/ of theoretical importance too, if not 
(in the stnetest sense) for the special purpose of the committee ; 
1 mean upon the different wavs of distributing the fundamental 
auramplions under the two heads of postulate and axiom. 

Let us stop for a moment at the historical pomt of view It 
is well known that the received text of Euclid, which we may 
consider represented by David Gremny's edition (Oxford, 170J), 
nuapLaces tne aiaumptlon about ri^t angles, the aasumplion at 
the bast of the theory of parallels, and ihe aaiiimptloii that two 
straight lines do not inclose a space That is to say, whereas 
In the correct text these ate the 4th. ytb, and 6th postulates, 
the received text makes them the lotn, nth, and istn common 
notumi, or, as we aiually say. oxfomi. 

Now, when the report speaks of Euclid in thU connection, it 
meant something nearly identical with the received text Not 
quite, however ; for, though the Unguage ii not clear In all 
roepccle, It clearly says thus much, that Euclid divided the axioms 
Sqto general and specially geometrical. But thia ii hot the case 
In either text ; for in both texu the first mven common notions 
an geoeral, the ^tb georaetrlca], and the 9th general again, nor 
U me 8th distlngaisbed from the rest by its grammatiGal form. 
Btrt whetber you follow the diceived text or depart from both, 
U Is MBhiitpriul to affirm of Euclid what la not true of the cor- 
Mcttat ^ e 

jAh ni DOW ooniider the Iheorttioal sigiifficaiice of the two dk- 


tribntloaa. The ease ia thoa stated by De Morgan, midet 
Eucleides^ in Smith's " Dictionary of Greek and Roman Bto- 
graphy,'' p. 66b : — ** The mtentlon of Euclid seems to have bcM 
to aUlinguish between that which hii reader must grant, or seek 
another system, whatever may be his opinion oa to the propriety 
of ihe assumption, and that which there is no question everyone 
will grant. The modern editor merely distinguishes the assumed 
problem (or construction) from the aisumed theorem*^ This Utter 
distinction li at least as old as Froculus ; bat to De Morgan 
it is Euclid’s, at least os concerns right aisles and parallels, 
that ''scemb most reasonable; for it 11 certain,” he oontliiuea, 
” that the first two assumptions can have no claim to rank 
among common notions or to be placed in the same lilt With 
' the whole is greater than its part ’ " We need not pursue the 
modern editor^ distinction further ; but Euclid's acquires a more 
definite significance in relation to those generalised conceptions 
of apace i^ich, since De Morgan wrote these words, have almost 
passed into popular science This in its generality is a difficult 
subject, but for the present purpose it 11 enough to regard plane 
geometry as a particular case or the geometry of points and linea 
on a given surface 

In this view the postulates specify the attnbutes of the plane 
which make plane geometry what it u Thus the first three, 
whatever else they do, provide that the power of drawing dia- 
grams shall not be restricletl by boundaries, and the fourth, " all 
Tight angles are equal,” affirms that a complete rotation la the 
same m quantity ai all points ; thereby the first three exclude 
surfaces having such a singular locus as a cuspidal line, and the 
fourth excludes surfaces having such a point as the vertex of a 
cone. Again the fifth excludes anticlostic surfaces, and the sixth 
synclasttc ones and any whkb, like the common cylinder, returns 
into itself. Nothing remains but the plane and such developable 
surfaces as the parabolic cylinder to which mutahs mutandis 
everything in plane geometry will equally apply. 

The axioms, on the contrary, specify lo property of any 
class of surfaces. This U cruciafly instanced in the one axiom 
(the 8lh, that things congruent arc equal) which does concern 
I figures traced on inifaces of only a Limited clasb. For this 
axiom merely says that if things coincide they are equal, not tliat 
figures m different phees may be brought to coincide. 

The question may be asked whether this last assumption ought 
not to be premised somewhere ; that is, whether the method of 
soperpoBition ought not to have been vindicated by expressly 
ojsuming that any plane figure may be laid down on any plane 
so as to coincide with a portion 01 it. The omission is an ex- 
tremely curious factum Euclid, I mean, for it is not at all re- 
markable m hiB successors. On the one hand, express statement 
18 luperffuous in the sense that the assumption is implied m the 
last two pobtulatcs , for the fifth affirms that the “ meaauro of 
curvature ” of the plane is not negative, and the sixth that it ia 
not positive , between them it 11 naught, and therefore constant ; 
but this IS the conduion of superposableneis. On the other hand, 
express statement is indispensable m the sense that the student 
cannot do without it, because the theory of measure of curvature 
does not belong to elemeniary geomelxy. 

The fact is tuat Euclid has drawn the line with what u really 
remarkable accuracy, but is only seen to be so m virtue of pnn- 
ciples not discerned, I believe, by any one before Gauss. What- 
ever may be the explanation of tills phenomenon, to ignore it in 
speaking of Euclid's postulates and Euclid’s axioms is to depart 
from history where adherence to history would be instructive In 
theory too. 

It IS of course another question whether this distinction of 
Euclid's ought to be preserved in l>oaks intended to supeneda 
Euclid. C. J. Munilo 

Hadley, Barnet 


Just Intonation 

That Mr Chappell misundetstands me is due partly to fan 
confounding vibration numbers with their ratios. Tnui is the 
vibration number of the lupertomc, where ( is that of the tonic ; 
whili 534288 IS not the vibration number of any musical sound, 
though the ratio 524288 ; 53144I = 3 ** : 3" expresses an interval 
that may be picked out fouitiecti tunes m each octave of Me. 
Colin Brown's keyboard. A BtUl more complex interval 2** 1 3^* 
la found aeven times m each octave, 

1 have followed Mr. Chappeli's advico and purchased his fei>- 
penny pampUet'i and having nad it with the care it deserve^ 1 
can oiuy say 1 finom a great port of it, especially wfao^ 
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lunnonicB ind Qie scale are treated oF, and 1 am not mr- 
prised that its author cannot understand Ae numencal basis of 
Cohn Brostn's Just Intonation llarmoDium. 

The Btnct harmonic chorda of the seven notes of the scalei 
including only sounds in the scale of C, and excluding all approai- 
matioDS, arc these 



Heie it will he uLbcrvcd that all the tonea of the scale arc 
harmonics of F and of that note only (a circumstance first pointed 
out by Cohn Brown) 1 do not admit that F and A are notes 
inttrpostd in the scale of C A K, Clarke 

Ordnance Survey Office, Southampton, February 8 


Protective Mimicry among Bats 
1 HAVis. read with much interest the remarks of Dr b Archer 
in Nature, vol. xv p 313, on the habits of Rynchonyctens 
tiaso, Wied (=■ Probosctdta sa^attlis €t rivalts, Spix.), as they 
quite agree with notes on the same species made by me when 
travelling some )earb ago m British Guiana. 

This 18 not, however, the first published notice of protective 
mimicry nmnnn bats In my ''Monograph of the Asiatic 
Chiroptera" (1876), I have referred to the peculiar markings of 
the wing aud inlcr/cnioral membranes in Kcnvoula picta^ Vesptr^ 
iilto formosus^ and V. which are coloured on the 

same plan although these speaes are related in no other 
respects, and have stated that I believe these markings to be the 
itiult of " protective mimicry ” Of one of the two first-named 
ipec'cb, Mr. Swmhoe icmaiks : — *' A species of A'ertvaula allied 
to A' /ir/a and A' /ortuosa, was brought to me by a native. 
The bod^ of thm bat was of an orange brown ; but the wings 
were painted with orange-yellow and black. It was caught, 
suspended head downward^, un a cluster of the round fruit of the 
Longan-trec [Nephelium longanuni^ Now this tree is an ever- 
green ; and all the ytar through some portion of Its foliage is 
undergoing decay, the particular leaves being, in such a stage, 
partially orange and black This bat can, therefore, at all 
icasons, suspend from its branches, and elude its enemies by its 
rescmblai cc to the leaf of the tree. It was in August when this 
specimen was brought to me It hod at that season found the 
fruit ripe and rcddi&h-yclluw, and had tried to escape observa- 
tion in the fiemblonce of its own tints to those of the fruit " ^ 

A familiar insLance of what appears to be *' protective 
mimicry occurs in the species of tfau genus Ftao^s (Flying- 
foxes of European refaidcnts in India), These, the largest of all 
bals, measuring, un an average, nearly one foot in length with an 
expanse of wing of from four to five feet, arc, from their large 
size, very conspicuous objects even when the wings are closed, 
and easily seen from the ground when banging from lofty trees. 
With vciyfew exceptions these bats have the lur of the back of 
the head and of the nape of the neck and bhoulderb of a more or 
less bright reddish or bright buff colour, contiosling strongly 
with the dark biown or black fur of the back. At first sight it 
might appear that this remarkable contrast of colours would 
render the animal more conspicuous to posbing enemies, and con- 
sequently more subject to their attacks when hanging in a semi- 
torpid condition But auy one who has seen % colony of these 
b^ll sniipcnded from the branch Ch of a banyan tree, or from a 
oUk cotton tree {Enodeudron ortenialt)^ must have been struck 
with ihcir reiemblance to large ripe fruits, and this is especially 
noticeable when they hang in clusters from the leaf- stalks of the 
cocoa-nut palm, where they may be easily mistaken for a bunch 
of ripe cocoa-nuts. Hanging cluhe together, each with his head 
bent forwards on the chest, hia body wrapped up in the ample 
(olda of the large wingii and the back turned outwards, the 

■ PriK Zoo! Jw.p i86a, p 357 


brightly coloured head and neck is presented to view, and re- 
oemblcs the extremity of 1 ripe cocoa-nut, with which this animal 
also closely corresponds in size.’ 

The much smaller species of Cynopterus and Afaerogiossust 
which feed on the fruit of guavas, plantains, and mangoes, rc- 
aemblc these fruits closely in the yellow colour of their fur and in 
their size, so that it is very difficuli to detect one of these bats 
when suspended among the leaves of any of these trees 

The resemblances, however, between these fniglvorous bats 
and the fruits of the trees on which they roost, may be acci- 
dental, and, m the present state of our knowledge, we would 
scarcely be justified m setting them down as the result of "pro- 
tective mimicry,” though there can be little doubt that, to what- 
ever cause due, they aid in concealing thebe animalb from the 
attacks of enemies. 

I could adduce other instances of what appear to me to be 
cases of protective mimicry” among bats, but my letter has 
already much exceeded the limits intended by me when I com- 
menced it, and I must reserve my remarks on the peculiar posi- 
tion of Eynthonyctens naso when resting on a perpendicular 
plane suiface for another communication G. £ Douson 


Sense of Hearing In Birda and Insects 

In respect to "The Sense of Hearing m Birds, the habit 
of pattering with the feel while seeking food, which is common 
to many worm -eating birds, seems to preclude the ulea that such 
birds at least depena to pny great extent upon their powers of 
hearing Gulh frequently tread or patter with their feet while 
seeking food. TJie object being clearly to diiicover, from some 
slight movement, the whereabouts of their hidden prey Plovers, 
doubtless with the same object, vibrate one loot lapidly with 
tremulous motion on llie ground Now the plover is essentially 
a worm- catching bird, more so even, probably, than the thrush. 
Light-footed, active yet stealthy in its movements, quiLk-sighted, 
and certainly quick of hearing, the plover, when feeding, runs a 
little way, like the thrush, then stops, with head eiect, looking 
intently , listening it might WcU be thought bui for the tnmulous 
motion 0/ its foot. The plover, at such time, trusts without doubt 
to sight and not to its sense of hearing 

It u true that the thrush has not this trick of pattering with 
the foot. It II true also that it has, while seeking food, very 
much the look of listening attentively The largeness of its eye 
and comparatively small development of its ear incline me, how- 
ever, to believe with Mr McLachlan (Naiuxe, vol xv p 254), 
that the thrush also depends when feeding more on Us power of 
light than on its sense of hearing. C. J A Meykh. 


TJIE ATMOSPHERE OF THE ROCKY 
MOUNTAINS » 


A NYONE who observes with a large telescope soon becomes 
aware of the great obstacle atmoiuLeric undulation offers 
to the pursuit of astronomy, particularly 111 the application of 
photography and the spectroscope. During two yean when 1 
photographed the moon on every moonlight night at my obser- 
vatory,^ there were only three occasions on which the air was 
still enough to give good results, and even then there was un- 
steadineas Out of i,5CX) lunar negatives, only one or two 
were really fine pictures. A letter which the late Mr Bond 
wrote to me states that in seventeen years he had never met 
with a perfectly fauUless night at the Cambridge Observatory. 

Such facts naturally cause astronomers to consider whether it 
11 not possible to dimihihh 'atmospheric disturbances, and have 
led to the celebrated expeditions of Prof Fiazzi Smyth to the 
Peak of Tcneriffe, and Mr LouelL to Malta Theoretically u 
would seem that the only complete solution is to ascend high 
mountain ranges or isolated peaks, and leave as much as possible 
of the air below the telescope. 

Having had occasion during the months of August and Sep- 
tember, 1876, logo on a hunting trip with two distinguished 
officers of the United Matts Army into the Rocky Mounlaink 


' In a nole lo Sir JamcR Einmerson TcnneiU's "Ceylon/' Mr 'Ihwoites 
veinarki — " These ball (Piero/vt fttcd/nj) lake pos^euion during ihe day 
of particular trees, upon which they hang like so miiJi ripe fruit " 

' " Aiirnnomlcal Observations un the Aimobphrrc of iho Rucky Moun- 
tains, mado at Blevationa of Trom 4,500 lo 11,000 feel, 111 Uuh, Wyomina 
Tarritoiy and Colorado ” ByBcniy Draper, M D , Piofessor orAnolylic^ 
Chewfclry and Phymology id the Uuivcrsiiy of New York Communicated 
by ihe author. 

3 Prof Henry Draper's observatory 11 at Hailings on-Hudsoii, near New 
Yoik , lotiLude 40* 54* 35", longitude 73' ja aV' , elevaUon above ibe ua, aa 
feet. 
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■nd Wahiutch range, I thought it duirable to carry a tdcBCope, 
with a view of ascertaining whether there would be lufiicient 
inducement to return with my 12-inch achTomatlc or 28-inch 
reHector, and make a nroUnged stay, 

As 11 was not feasible to take an instrument of any great Eize, 
I contented myself with a small achromatic of unusual excel> 
lence Though of onl^ mchci aperture, it bears a power of 
60 completely, and I thmk would carry loo It was provided 
with a short brass tripod, holding on altitude and azimuth inove> 
ment, giving both alcadmcss and smoothness of action The 
eyepiece was capable of adjustment by a rack and pinion, and 
the object-glass was so arranged in its cell as to be free from m- 
junoui compression This Tittle lens stands the severe tests 
invented l^y Foucault, and m spite of its size 11 capable of doing 
good work. 

In such observations on the ntmOspheie u those proposed 
duruig this Inp, it is obvious that there are mainly two points to 
be considered (i) freedom from tremor, and (2) transparency. 
A station combining both is most dcisirablc, but a marlccd pre- 
dominance of stead ine<is gives special advantages for celealial 
photography, while increase of transparency, even if accom- 
panied by unsteadiness, is of value m eye observations. I had 
been led to suppose from conversations with Government officers 
and persons connected with the gtological and geographical 
surveys of the tenilories, that the W^allsatch range, which is in- 
termediate between the Sierra Nevada on the west and the true 
Rocky Mountains on Ihe east, would offer the greatest advan- 
tages. Thu supposition turned out to be altogether incorrect, 
though it mf^ht nare been aigued that a high range flanked at a 
diilaiicc on either side by other higher ranges should have given 
the maximum chance for cloudless and still skies. 

We first went to Salt Lake Citv, which, according to the 
Casella aneroid I earned, is at an cicvaLion of 4,650 feet above 
the ECO. It lies at the foot of the Wahsatch range. At eleven 
o'clock on the evening of arnval, August 25, I took some obser- 
vations from the hotel after carefully centring the object-glass 
Saturn looked about the same as on an ordinary night at my 
observatory. Capella, which was just clear of the house-tops 
across the street, twinkled as badly both to the naked eye and in 
the telescope as 1 have ever «;een it at the aea-level IJeut 
Warren, ol Camp Douglas [a military post near the city] said 
there had been a heavy ram the week previous, and the air was 
more moist than usual The sun set among just such a bank of 
clouds as we rre accustomed to see m New York. 1 was 
somewhat prepared for a tremulous condition in these high 
regions, because, the preceding night, having stopped for a few 
nights at Fort Steele, on the Umon Pacific Railro^, I perceived 
that Antarcfl twinkled very much, though we were nearly 7,000 
feet above the sea. 

However, m order to make a thorough trial it seemed best to 
ascend one of the high peaks of the Wab^ntch, and accordingly 
the Red Butte was selected, The peak proved to be 7,350 feet 
high. Though it was quite clear when we started, clouds 

S phered in every direction as the sun went down, and at night- 
1 the sky was entirely overcast Moreover, Ihe wind blew so 
strongly that it was neccHiary to retire over the brow of the 
mountain, and eventually we returned to Camp Douglas. At 
this point, 5,250 feet above the sea, and about 600 feet higher 
than Salt Lake City, the telescope was set up to take odvanuge 
of some breaks in the clouds, through which the moon, Autares, 
f Ursx Majons, and Jupiter appeared. With a power of only 
twenty the twinkling was surprisingly great , 1 do not remember 
ever to have seen it worse with my large instruments. 

These results led to an examinaiion into the meteorology of 
Salt l..ake City, so as to find out the rainfall and its distnbiiiion 
and the percentage of cloudy days. 

It appears that the avenge annual rainfall for the past five 
years Is inches. There is no perfectly dry month, the 

nearest approach being during the summer. The cloudy dry 
days are 194 per annum, the disposition being similar to the 
rjinfall. 

A former pupil of mine, and graduate of the University, Dr 
Benedict, informed me the Mormons believed the rainbll had 
much iDcreaaed since their community hod settled in U tah, and 
this seems to be borne out by the statement that whereas 
formerly three gallons of Salt Lake water produced on evapora- 
tion one gallon of salt, It now takes four gallons to produce the 
lame quantity. 

For these reasons it U doublet whether there would be enough 
advantage in bringing a large telescope to this region to make it 
worth vAile to encounter the labour and expense. 


On August 30, having taken an escort, we moved south from 
Fort Steele, latiMide 41*48', longitude 107° 09', along the North 
fork of the Platte River, into the mam range of the Rocky 
Mountains Dunng the fifteen days' expedition there were only 
two nights on which we saw clouds enough to prevent astro- 
nomical working, nild only one thunderstonn of any moment 
took place in our immediate vicinity ; about one quarter of an 
mch of ram fell The sky was rarely perfectly free from clouds, 
and many local thunderstorms occurred about the higher peaks, 
but they seldom extended to the plateaus below. 

September I and 2 our camp was 8,900 feet above the sea m 
the vicinity of mountains irsing 10,000 and 1 1, 000 feet. These 
peaks seemed to be nearer than they really were, for the tran- 
sparenCT of the air causes esUmates of distance to be deceptive, 
h rom the top of one I subsequently saw the Seminole Mountain, 
which was 150 miles distant j It did not appear to be fifty miles 
away The night of September 1 was quite clear, with very little 
cloud, and the atmosphere remarkably tranquil Antores, when 
near setting, hardly twinkled at all, and Arctunis in the (elescope, 
exhibited Tour dilTractlan rings unbroken by flickering. The 
central di.se was as hard and sharply deflned as the pin-hole m 
the lamp -screen 1 am accustomed to use in testing specula and 
lenses I looked for the companion of Folans, but partly on 
account of the nearly full moon, and partly from the thickness of 
the diffraction-ringB, I could not be sure of it The moon was 
perfectly steady , with a power of sixty there was no trace of 
twinkling at the terminator. I tried to see Titan, the largest 
satellite of Saturn, but did not succeed. At the time it was not 
certain whether this failure was due to the position of Titan with 
relation to Saturn, or whether it arose from the blinding cflul- 
gence of the moon. Capella was perirctly steady, thou^ there 
was a slow change of colour from oluish to reddish, occupy mg 
about a second. 

The succeedmg mght, at nine o'clock, though the iky was 
mostly covered with cumulus clouds in motion southward, 1 
was astonished to find the terminator of tlic moon absolutdy 
free from twinkling and Arcturus down among the tops of the 
dead aspen trees as steady as possible. The four diffraction nngs 
round the central disc were not perfectly circular, but that was bhe 
fault of the lens Lvery defect of centring or surface and any 
vein ui tlie glass comes out even more clearly than in the work- 
shop examinaiions, because, while the air is as steady, the light 
IS far more intense 

I am certain, if a large telescope could be brought here and 
maintained against the funous winds, great results might be 
altaiDcd if there is much of this weather. But this particular 
place IS difficult of access, and possibly no better than other 
situations on the line of the railroad The sky is not as black 
as I had expected , it is rather of a light blue, though the full 
moon makes much difference. 

On several other nights, m both lower and higher places, I 
made observations, but never saw the combination of steadineiB 
and transparency ogam On the plateaus at the foot of the 
mountains and away from the groves of quaking aspen trees and 
pines, the sun sends down scorching rays all day long on the 
alkali plains, where only sage planis are sparsely bcattered, and 
even on horseback one can see the heated waves rising from the 
ground The air is far from being moisl, for the Ups ore apt to 
crack and bleed, and the mucous membrane of the note 11 
parched When ihe sun sets the ground rapidly radiates, and 
we frequently had by morning one quarter of an inch of ice m 
our ve^!]e 1 s of water standing outside the tents. These olateaus 
are on an average about 7,250 feet above the sea. The mere 
fact of broken ground and wooded surroondingi does not, how- 
ever, lufficc to produce, even at this season, a tranquil air ; for 
when we rode over the Rocky Mountains, along the margin of 
peroetual snow, to the head -waters of Snake River, and camped 
at Trout Lake, nearly 10,000 feet high, though the air was ex- 
ceedingly tranapaient, it was very unsteady, 1 rose at 4 a m. 
to see Venus, and her splendour waa so great that it led to a 
most delusive estimate of her apparent size. Occasionally, 
during clear frosty weather m midwinter, a night of similar cha- 
racteriatics is seen at my observatory. On such an occasion I 
obtoii ed, at the principal focus ol the 151-inch reflec'or, a 
photograph of the muon near her third qnoner in less than a 
second. 

The officers of Fort Steele and the guides say it would be Im- 
possible to do any astronomical work in ihis region I rom the 
middle of October till the middle of May, chat is for smn 
months. 'Hic fierce winds, heavy falls of snow, and mtenae 
cold would be unbeanble, Even in the begmnlng of September 
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we needed Urge ump-firei in Ihe morning and evening. Our 
camp at Trout Lake could only be reached for hix weeks in 
■ummer on account of the depth of mow in ihe fallen timber 
On the wholcj it may br remarked of this mountain region^ 
that the a^ftronomical condition, particularly for photographic 
researches, is unpromising. In only one place were stead mess 
and transparency cumbiiied, and only two nights out of hfLeen at 
the best season of the year were exceptionally fine. The trani- 
pnrency was almost always much more marked than at the sea- 
level, but the tremulousiicss was as great, or even greater, than 
near New York, It la certain that during more than half the 
year nu work of a delicate character could be done, At the end 
of Au^bt, in sheltered poiiiLion5, and in good tents, we slept 
under half a dozen thicknesses of blanket, and Only partially 
undressed. Such a degree of cold distracts the mind and numbs 
the body. Apparently, therefore, judging from present mforma- 
tion, it would not be judicious to move a large telescope and 
physical observatory Into these mountains with the hope of doing 
continuous work under the most favourable circumstances 


TESTIMONIAL TO MR. DARWIN 

DARWIN has received as a testimonial, on the 
J-Vl occasion of his sixty-ninth birthday, an albunij 
a magnificent folio, bound m velvet and silver, con- 
taining the photographs of 154 men of science in 
Germany. Tne list contains some of the best known 
and most highly honoured names in Europe He has 
likewise received on the same occasion from Holland an 
album with the photographs of 217 distinguished pro- 
fessors and lovers of science in that country. These 
gifts are not only highly honourable to Mr Darwin, but 
also to the senders as a proof of their generous sympathy 
with a foreigner ; and they further show how widely 
the great principle of Evolution is now accepted by 
naturalists 

A German correspondent informs us that the German 
album bears on tbc handsome title-page the inscrip- 
tion Dem Reformator dcr Naturgeschichlc, Charles 
Darwin 


MICROSCOPICAL INVESTIGATION OF SANDS 
AND CLAVS^ 

anniversary .iddress of the president, Mr. H C 
Sorby, F R S , at the Royal Microscopical Society on 
Wednesday, March 7, consisted mainly of an attempt to 
treat in a systematic manner the application of the micro- 
scope to the study of the mineral constituents of sands 
and clays. The vanous organisms found in such deposits 
have been much studied by Ehrenberg and other micro- 
scopists, and of late >cars much attention has been 
directed to the structure of igneous and other hard rocks, 
more or less allied to them, which can be cut into thin 
sections ; but comparatively little attempt has been made 
to investigate the ultimate constitution of loose sands, 
muds, and clay 5 . 

The scope of this subject, as treated by the author, in- 
cluded ihe identification of the true mineral nature of the 
various particles, and the determination of the nature of 
the rock from which they were originally derived ; the 
chief aim being to trace back the history of the material 
to the furthest possible extent 

After describing the manner in which the different 
kinds of deposits should be prepared, examined, and 
mounted as permanent objects, the author treated at 
some length on the conditions necessary for satisfactorily 
seeing the various particles with moderate or very high 
magnifying powers, and for observing their microscopic 
structure ud optical characters. The particles of clay 
and the Auid- cavities in the grams of sand are often so 
minute as to task the power of the microscope to the 
fiiUest extent, and some indeed are so small tnat their 
perfect definition may perhaps be impossible by any 
means at our command. It was shown that the condi- 

■ Abniracl by Lba author 


lions under which many of the objects are visible are 
such that with highly convergent light and object-glasses 
of large aperture no dark outline is possible, and therefore 
they are quite invisible, but become quite distinct when 
the aperture is reduced to a moderate and appropnate 
amount. For this reason object-glasses of comparatively 
small aperture are far the best, since the focal point being 
further from the front lens, very high powers can be used 
in cases which are beyond the reach of lenses of large 
aperture. 

The author then went into much detail to show the 
character of the grams of quartz, mica, and other minerals 
derived from the decomposition or breaking up of various 
crystalline rocks, and showed that on the whole there are 
rnany characteristic differences between the material de- 
rived from granitic and schistose rocks — this difference 
consisting mainly in the form, inlernal structure, and 
optical characters of the various constituent grains ; the 
general conclusion being that a careful study of sands, 
muds, and clays enables us to form a very satisfactory 
opinion as to whether they were derived mainly from 
granitic or schistose rocks, or from a mixture of the two 
in some approximately dchnite proportion It was also 
shown that the shape of the particles as originally derived 
from their parent rock is sulhcicnily definite and charac- 
teristic to enable us to form a very good opinion respect- 
ing the amount of subsequent mechanical or other change. 

Applying those principles to the study of particular 
typical cases, it was shown that the coarser grained 
British sandstones have been mainly derived from granite 
rocks, of a character somewhat intermediate between 
those of the Scotch Highlands and Scandinavia. Some 
of these sandstones consist of grams which have under- 
gone scarcely any wearing, and are as angular as those 
derived directly Irom decomposed granite, and are thus 
totally unlike the blown sand of the deserts, which are 
worn into perfectly rounded grains 

The finer grained sands are no less angular than the 
coarse, and have not been derived from the wearing 
down of larger fragments, but have resulted from the 
separation of the small f^rom the large grains by the 
action of currents Though some fine-grained sand-stones 
have been mainly derived from granitic rocks, yet, on the 
whole, the small particles of quartz have more commonly 
been dirived from the breaking up of schistose rocks 
Gays and sliales consist to a great [extent of particles 
identical in all their chaiacters with those derived from 
the decomposition of felspars and other minerals which 
undergo a similar change. As a general rule we meet 
with many grams of sand even in clays chiefly consisting 
of extremely minute gianules, which can easily be ex- 
plained by the remarkable manner in which such mate- 
rial, when suspended in water, collects into bmall compound 
grains, which subside at a rate quite independent of what 
would be the velocity of subsidence of the separate 
particles if they were detached 

The conclusions derived from a study of the characters 
of the separate grains arc confirmed by the occurrence of 
what may be truly considered to be grams of granite or 
mica schist. We also in some cases meet with grams 
sufficiently large to show the characteristic structure of 
the still more complex rocks of which they are composed. 
Thin sections of some of the oldest slates in Wales are 
thus as it were a perfect museum of specimens of the 
rocks existing at a still earlier period, broken up and 
worn down into the sands which formed these very 
ancient slates. 

In order to establish these various conclusions it would 
be necessary to enter into a large amount of detail, but 
perhaps what has been said may suffice to indicate the 
general line of inquiry, and to show that by making ^11 
use of every nCiicroscopic meanSj it 11 possible to learn 
many important facts from such very unpromising mate- 
rials as sands and clays. 
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REMARKABLE PLANTS • 

II,— Some Curious Orchids. 

I , f^ENERA L Structure of the Flower of Orchids , — The 

" exotic rcprcienCatives of the natural order Orchtdcf 
have long been favourite objects of culiivation m our 
hot-houses, from the beautiful and often bizarre form 
assumed by their curious flowers. Great as is the variety 
in the size, colour, and form of the flower in the different 
genera, it is, nevertheless, more than in most natural 
orders, constructed always on one plan in its main 
features. Before describing some of the more remark- 
able forms, it will be necessary to give a general descrip- 
tion of this type, and to define the more important of the 
technical terms used by botanists in relation to it Both 
in this account and in the description which follows of 
particular species, we are largely indebted to Mr. 
Darwin’s most interesting work " on orchids, of which a 
new edition has just appeared ; the illustrauons are also 
reproduced, by the kindness of the publisher, from the 
lame work, 

In all orchids the number of sepals and petals (which 
together form the perianth) is three each, the former being 
almost always nearly or quite as brightly coloured as the 
latter. One of the petals— really the upper one, but, m 
consequence of the twisting of the ovary, apparently the 
lower one — is nearly always larger than the others, and 
IB so situated as to form a convenient stage for insects to 
settle on. It is called the lower lip or labellum (Fig. i, /), 
and often assumes the most singular and fantastic shapes. 
It accretes nectar or honey, which is often contained in a 
longer or shorter spur-shaped prolongation or nectary (») 
at Its back, but sometimes in the tissue itself, which is then 
commonly gnawed by insects, There is only one fertile 
stamen (rarely two), which is confluent with the stigma, and 
forms wiih it the column. The anther (o) consists of two 
cells, which are usually very distinct, and often so widely 
leparated as to appear like two anthers. The pollen is 
not, in most orchids, in the form of a Ane granular pow- 
der, but coherent into two club-shaped masses, the pollen- 
masses or polUnta one contained in each anther-cell ; 
these are prolonged below into a kind of stalk termed the 
caudicle (r). The ovary is inferior (beneath the calyx], 
often presenting the appearance of a stalk to the flower, 
and consists of three carpels closely united together into 
a single cavity. The single stigma (j) is sessile upon the 
ovary, and is confluent with the stamen {gydandrous) 
Its upper part is modiAed into an extraordinary organ 
called the rostellum (r), which, when mature, consists 
partly or entirely of viscid matter. In many species the 
pollinia are Armly attached to a portion of the exterior 
membrane of the stigma, which, when insects visit the 
flower, is removed, together with the pollinia. This 
removable portion of the rostellum is called the viscid 
disc {d)j or by some authors the "gland” or "re- 
tinaculum” , when large, the portion to which the pol- 
linia IB attached is called the pedicel (often confounded 
with the caudicle). The part of the rostellum which is 
left after the removal of the disc and viscid matter is 
called the fovea^ or sometimes the " pouch ” or " biir- 
sicula.” In the present paper we propose to give an 
account of a few orchids, interesting from the remarkable 
mode m which fertilisation by insects is effected. 

a. Corjfonthes macrantha . — The genus Coryanthes be- 
longs to the tribe Vandeae, which includes many of the 
most magnificent extra- British orchids, The extraor- 
dinary mode of fertilisation is certiAed by Dr. Cruger, 
director of the Botanic Gardens at Trinidad. The ac- 
companying flgure (Fig. 2) represents the flower of C. 
jpectosa^ an allied species, but will serve to show the rela- 
tive position of the parts. It is very large, and hangs 

* Onllnued rrom p 099. 

* "The Vanoui Caacnvanoii by which Orchids an FsrtitlsoJ hyTn««cta * 

Br Cbulci Darwin, M A, &C., Sacood^ Edtiiaiip revised, wiih 



downwards. The lower portion of the labellum (l) it 
converted into a kind of bucket (b). Two short ap- 
pendages (h), which arise from the narrowed base of the 
labellum, stand directly over this bucket, and secrete so 
much limpid and slightly sweet fluid that it drops into 
the bucket j the quantity secreted by a single flower is 
said to be about an ounce, but it doei not appear to 
attract insects. When the bucket is full, this fluid 
overflows at a channel which forms a kind of spout (p), 
closely over- arched by the end of the column, which bears 
the stigma and pollinia in such a position that an insect, 
forcing Its way out of the bucket through this passage, 
would Arst brush wiih its back against the stigma, and 
afterwards against the viscid discs of the pollinia, and 
thus remove them. In C. macrantha the labellum is, 



Fic 1 ^Orchij majtMlte A, uda view uT Jlower. wiih greater part of pcjianih 
cut away, B, fioiit view of Huwer , l, mIIu'iuid and vucid due, D, 
cnudicleH wiih ihe vmcid dues lyniX within tlie rostellum , ■, MUicn 
th^ou^ll ro«iclIuiu p. pjckcti of polleii-gnins , a, anihor r, raiuLUim t 
stigma, /, lahelliuD , jv, nacLary , pollmium , c, caudicla oT pol- 
hniuu . vikcjd disc 

according to Dr. Cruger,^ provided with crests, which arc 
gnawed by bees, as is commonly the case with the label- 
ium of the VandeA In this case the bees have been 
determined by Mr F. Smith, of the British Museum, to 
belong to the genus Euj^lossa. Dr. Cruger states that 
these bees may be seen in great numbers disputing with 
each other for a place on the edge of the hypochil ” or 
basal part of the labellum. Partly by this contest, partly, 
perhaps, intoxicated by their food, they fall into the 
bucket, which is half full of the fluid already menrioned. 
They then crawl along in the water towards the antenor 
side of the bucket, where they arrive at the spout. Bat, 
in order to extneate itself through this opening, the bee 
haa to use considerable exertion, as the mouth of the 

' fvurnmi ef Lmmmn SccutTi BoUny, vol vlu., 1B64, p 
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" epichil/' or upper part of the Jabelluzn, lits closely to 
the column and is very stiff and elastic. The first bee 
which IS immersed will have the pollinia glued to its back 
by their viscid disc. Having escaped through the passage 
with this appendage, the insect then returns nearly im- 
mediately to Its feast, when it is generally precipitated a 
second time into the bucket, passes out through the same 
opening, and thus inserts the pollinia into the stigma as 
It forces Its way out, thereby impregnating either the 
same or some other flowers Dr. Cruger states that he 
has seen so many of the bees taking part in this opera- 
iioQ that there is a continual procession of them through 
the passage. There cannot be the least doubt," says 
Mr. Darwin, ** that the fertilisation of the flower absolutely 
depends on insects crawling out through the passage 
formed by the extremity of the labellum and the over- 


regarded as belonging to different species, or even genera ; 
while, to complicate the matter still further, some kinds 
have a third hermaphrodite form differing greatly from 
either of the others. Thus Catasiium irtdeniatum (male), 
Monachanthus virtdts (female), and Myanthus barbattis 
(hermaphrodite), are now known to be three forms of the 
same species. The second peculiarity of the male floweis 
of Catasetum is that they are provid^ with an extraordi- 
nary mechanical contrivance by means of which the pol- 
linia are forcibly ejected on to the back of the insect, and 
thus earned to a female flower of the same species. 
There is no nectar in the male flower to attract insects ; 
the ejection of the pollinia results from the accidental 








Flo 2.—CatyaH/hfi iPecioM (afler Lindley) L, labellum , r, bucket of 
labellum , ii, lluiii '•ecreiing append.iie^ , p, spuiii of bucket, o^ei-arched 
by the eud of the column beaniii' ilic anther nnd stigma 


arching column. If the large distal portion of the 
labellum or bucket had been dry the bees could easily 
have escaped by fiymg away, Therefore we must believe 
that the fluid is secreted by the appendages in such 
extraordinary quantity, and is collected in by the bucket, 
not as a palatable attraction for the bees, as these arc 
known to gnaw the labellum, but for the sake of wetting 
their wings and thus compelling them to crawl out 
through the passage " 

j, Catasetum saccatum. — 'l‘he genus Catasetum belongs 
also to the sub-order Vandede, and to a section of that 
order, the Calaselidae, distinguished from all other orchids 
by several very remarkable peculiar! ties. In the first place 
it stands almost alone among all genera of orchids in 
having unisexual flowers ; and so greatly do the male and 
female flowers — which are usually borne on different 
plants — differ from one another^ that they were long 


Fig 3 -Caiasetum saccxttHm, A, Troni view of column , B. dele View of 
fltiuei, wiih all tlic pennnth cveept the labellum removed fi, eiiiher , 
n», BiitcDntt; , r/, viscid due , /, labellum , yVf', pedicel cf palliniuiii , 
X, btigmaLic chamb-r 

touching, bv the wing of a passing insect or of one seated 
on the labellum for the purpose of gnawing it, of two long 
horns or antenme^ which occur in no other genus, and are 
placed in such a position that when touched by the insect 
the pollinia arc projected on to its body, to which they 
adhere by their blunt and excessively adhesive point. 
The Insect then flies away to a female plant, and while 
standing in the same position as before on the flower, the 
pollen-bearing end of the pollinia is inserted into the stig- 
matic cavity, and a mass of pollen left on Us viscid disr. 
Mr, Darwin has exammed five species of Catasetum^ and 
finds that this is the only possiUe way in which they can 
be fertilised. 

Id the accompanying Fig. 3 (a being a front, b a side 
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view of a flower, from which all the perianth except the 
labellum has been removed), a represents the anther con- 
taining the poUinia, and prolon^ea above into a long point, 
an the antenna, which are rigid, curved, hollow norns 
tapering to a point ; but the two differ from one another in 
this respect, that the apex of the left-hand one bends up- 
wards, while the right-hand one hangs down, and is 
apparently almost always paralysed and functionless ; 
i [5 the labellum ; d the disc of the polliniuin, which is 
remarkably large and viscid ; pd the pedicel of the pol- 
hnium \ s the stigmatic chamber, which 15 of course func- 
tionless in the male flower The action of the parts is 
thus described by Mr, Darwm —When the left-hand 
antenna is touched, the edges of the upper membrane of 
the disc, which are continuously united with the surround- 
ing surface, instantly rupture, and the disc is set free. 
The highly elastic pedicel then instantly flirts the heavy 
disc out of the stigma lie chamber with such force that 
the whole polliniuin is pjected, bringing away with it the 
two balls of pollen, and tearing the loosely-attached 
spike-like anther from the top of the column. The pol- 
linium IS always ejected with Us viscid disc foremost, and 
with such force that it is thrown to a distance of two or 



r '(j 4 - Vur/Modfj Laifril view of flower with one of ihe eepil^ 

end ntie of the petals rrmnveLl a, anther /</, pedicrl of polUnium , 
r, fli^nia , /, labellum , /c, liiLfol sepil 

three feet, On one occasion Mr, Darwin touched the 
antenna of an allied species, C, cai/osum, while holding 
the flower at about a yard's distance from the window, 
when the poUinium hit the glass, and stuck by its adhe- 
sive disc to the smooth vertical surface. A senes of cx- 
penments showed that even violent concussion of any 
other part of the flower except the antenna produced no 
eflfect whatever in disturbing the poUinia. 

4.. Monnodes t^nea, — The genus Mortnodcs belongs 
also to the small family Catasetidai; the pollinia are 
again violently ejected, as in Catasetuni; but the mode 
in which this is effected is somewhat different, and very 
cunous. The appearance presented by the flower is rc- 
reicnted in Fig 4. The base of the column is bent 
ackwards, at nght angles to the ovary, then resumes 
an upright position, and 11 Anally again bent near the 
summit, It IS also twisted 10 that the anther, rostcllum, 
and the upper part of the stigma face one side of the 
flower, to (he right or left, vcordiqg to the position of the 
flower m the apike, In the dramng, a represents the 


anther, which is elongated and triangular, but does not 
extend to the apex of the column. A group of spiral 
vessels runs up the column as far as the summit of the 
anther ; they are then reflexed, and run some way down 
the anther- case. The point of reflexion forms a short thin 
hinge, by which the top of the anther-case is articulated 10 
the column beneath its bent surface ; and this hinge 
appears to be the sensitive portion of the structure, con- 
veying any stimulus from a touch to the disc of the 
pollinia, and causing the ejection of the latter pd is the 
pedicel of the pollinium, covering the rostcllum , J*/, the 
siigmalic surface, which extends down to the base of the 
column, and is hollowed out into a deep cavity at its 
upper end , I is the very remarkable labellum, narrowed 
at the base into a nearly cylindrical foot-stalk, and its 
sides so much reflexed as almost to meet at the back, 
forming a folded crest at the summit of the flower. Near 
the summit it has a slight cavity, into which the summit 
of the column flts, fixing it in its place, The whole 
labellum compared by Mr Darwin to a cocked hat 
supported by a fool-stalk, and placed on the head of the 
column. Is are the two lower sepals, which hang down 
like wings , the upper sepal and one of the lateral petals 
have been cut off. By a number of experiments Mr. 
Darwin found that the minute hinge in the anther-case 
already described is the only portion of the flower that is 
sensitive to touch When an insect lights on the folded 
crest of the labellum, the only convenient landing-place, 
he will lean over the front of the column in order to gnaw 
or suck the bases of the petals, which are filled with a 
sweet fluid. In so doing, he will disturb the summit of 
the column which flts into the cavity of the labellum , this 
will press on the hinge in the anther-case ; the stimulus 
will then be conveyed to the pollmium-disc, and the 
pollinium will be violently ejected. Owing to the 
peculiar structure of the parts, guided by the hinge, 
which now serves a second function, the direction in 
which the pollinium flies is necessarily vertically upwards, 
If no object is in the way, it 1:3 projected perpendicularly 
up in the air, an inch or two above and close in front of 
the terminal part of the labellum, and would then alight 
on the folded cicst of the labellum immediately above 
Che column But if the insect which has caused the dis- 
turbance remains in the same position, the pollinium will 
necessarily alight on his head, and will thus be earned 
off to fertilise another flower. The polhnium has, how- 
ever, still the anther-cap attached to it , this drops off, as 
the pedicel dries on exposure to the air and gradually 
straightens itself from the almost hoop-shaped form 
which it bore when ejected , and when this has been 
done, the pollen-masses attached to the head of the in- 
sect are precisely in a position to strike against the stig- 
matic surface of the next flower visited. 

Other instances, almost as extraordinary, could be cited 
of the special contrivances met with 111 species belonging 
to this order, to insure cross-fertihsation rather than self- 
fertilisation of the flowers. A. W. B 


If IE MOVEMENT OF THE SOIL-CAP 

A mid all their general tameness the Falkland Islands 
boast one natural phenomenon which is certainlv 
I exceptional, and at the same time very effective. 

In the East Island most of the valleys are occupied by 
pale-grey glistening masses, from a few hundred yards to 
a mile or so in width, which look at a distance much like 
glaciers descending apparently from the adjacent ridge <1, 
and gradually increasing in volume, fed by inbuLiry 
streams, until they reach the sea. Examined a Jitile moie 
closely, these are found to be vast accumulations of blocks 
of quartzite, irregular in form, but having a tendency to 
a rude diamond shape, from two to eight or ten or twenty 
feet long, and perhaps half as much in width, and of a 
thickness corresponding with that of the quartzite bands 
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in the ridf^s above. The blocks are angular, like the 
fragmeota in a breccia, and they rest irregularly one upon 
the other, supported in all positions by the angles and 
edges of those beneath. 

They are not weathered to any extent, though the edges 
and points are in most cases slightly rounded , and the 
■urface, also perceptibly worn, but only by the action of 
the atmosphere, is smooth and polished ; and a very thin, 
extremely hard, white lichen, which spreads over nearly 
the whole of them, gives them the effect of being covered 
with a thin layer of icc. 

Far down below, under the stones, one can hear the 
stream of water gurgling which occupies the axis of the 
valley ; and here and there, where a space between the 
blocks IB unusually large and clear, a quivering reflection 
is lent back from a stray sunbeam. 

At the mouth of the valley the section of the “stone 
river ” exposed by the sea is like that of a stone dram on 
a huge scale, the stream running in a channel arched 
over by loose stone blocks, or flnding us way through ihe 
spaces among them. There is scarcely any higher vege- 
tation on the " stone river ; the surface of every block 
IS slippery and clear, except where here and there a little 
peaty soil has lodged in a cranny, and you And a few 
trd.iling spikes of Nassauvia sei-pensy or a few heads of the 
graceful drooping chrysanthemum-likc Chabraa suaveo- 
Unx, 

These “ stone-rivers " are looked upon with great 
wonder by the shifting population of the FalkLinds, and 
they are shown to visitors with many strange specu- 
lations as to their mode of formation. Their origin 
seems, however, to be obvious and simple enough, and 
on that account their study is all the more instructive , 
for they form an extreme case of a phenomenon which 
IS of Wide occurrence, and whose consequencci are, I 
believe, very much underrated. 

There can be no doubt that the blocks of quartzite in 
the valleys are derived from the bands of qudrlzitc in the 
ridgeB above, for they correspond with them in every 
respect; the difficulty is to account for iheir flowing 
down the valley, for the slope from the ndge to the valley 
js often not more than six to eight degrees, and the slope 
of the valley itself only two or ihree, in either case much 
too low to cause blocks of that foim either to slide or to 
roll down. 

The process appears to be this. The beds of quartzite 
arc of very different hardness , some are soft, passing 
into a crumbling sandstone , while others are bo hard as to 
yield but liitle to ordinary weathering. The softer bands 
are worn away in process of time, and the compact 
quartzites are left as long projecting ridges along ihe 
crests and flanks of the hill-ranges When the process 
of the disintegration of the softer layers has gone on for 
Bome time the support of their adjacent beds is taken 
away from the denuded quartzites, and they give way in 
the dircciion of ihe joints, and the fragments fall over 
upon the gentle slope of the hillside. The vegetation 
soon covcTB the fallen fragments and usually near the 
sloping oulcross of the hard quartz, a slight inequality 
only in the surface of the turf indicates that the loose 
blocks arc embedded beneath it. Once embedded in the 
vegetable soil a number of causes lend to make the whole 
loil-cap, heavy blocks included, creep duwn even the 
least slope. 1 will only mention one or two of these. 
There is constant contraction ax>d expansion of the 
spongy vegetable mass going on, as it is saturated wiiii 
water or comparatively dry ; and while wiih the expan- 
lion the blocks slip infinitesimally down, the subsequent 
coptraction cannot pull them up against their weight , the 
rain-water trickling down the slope is removing every 
movable particle from before them ; the vegetable matter 
on which they are immediately resting is undergoing a 
ptrpeCiial process of inteiititial decay and removal. In 
this way the blocks are gradually borne down the slope 
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in the soil-cap and piled in the valley below. The only 
other question iB how the soil is afierwards removed and 
the blocks left bare. This, I have no doubt, is eflected 
by the stream in the valley altering its course from time 
to time, and washing away the soil from beneath. 

This IS a process which, in some of the great “ stone- 
rivers^' in the Falkland Islands, must have taken an 
enormous length of time. I fear that the extreme glacialists 
will see in it a danger to the universal application of their 
beloved theory to all cases of scratching and grooving. 
1 have known loo much of the action of ice to have the 
slightest doubt of its power , but I say that ice had 
no hand whatever in the production of these grand 
“moraines^’ in the Falkland Islands. 

In the West Highlands of Scotland, and in many other 
parts of the world, 1 have often noticed that when 
a hill of such a rock as cLay-slate comes down with a 
gentle slope, the outcrop of the vertical or highly- inclined 
slates covered with a thick layer of vi^getablc soil or drift 
containing imbedded blocks and boulders derived from 
higher levels, the slates are frequently first slightly bent 
downwards, then abruptly curved and broken, and fre- 
quently the lines of the fragments of the fractured beds 
of slate can be traced for a yard or two in the soil-cap, 
gradually becoming parallel with its surface, and passing 
down in the direction of its line of descent These move- 
ments are probably extremely slow. I well remember 
many years ago observing a case, somewhere in the west 
of Scotland, where a stream had exposed a fine section 
of the soil-cap with the lines of broken-down and crushed 
slate-beds carried far down the slope The whole effect 
was so graphically one of vigorous and irresistible move- 
ment that I examined carefully some cottages and old 
trees in hope of finding some evidence of twiiiting or other 
irregular dislocation, but there appeared to be none such. 
The movement, if it were sufficiently rapid to make a 
sign during the life- time of a cottage or a tree, evidently 
pervaded the whole mass uniformly. 

It seems to me almost self-evident that wherever there 
is a slope, be it ever so genile, the soil-cap muat be in 
motion, be the motion ever so slow ; and ihit it is 
dragging over the surface of the rock beneath the blocks 
and boulders which may be embedded in it, and fre- 
quently piling these in moraine-like masses, where the 
progress of the earth-glacier is partially arrested, as at 
the contracted mouth of a valley, when the water perco- 
lating through among them in time removes the inter- 
vening soil As the avalanche is the catastrophe of ice- 
movement, so the land- slip is the catastrophe of the 
movement of the soil-cap. 

As I have already said, I should be the last to under- 
value the action of ice, or to doubt the abundant 
evidences of glacial action ; but of this I feci convinced, 
that too little attention has been hiiherto given to this 
arallel series 0 / phenomena, which m many cases it will 
e found very difficult to discrimmate ; and that these 
phenomena must be carefully distinguished and elimi- 
nated before we can fully accept the grooving of rocks 
and the accumulation of moraines as complete evidence 
of a former existence of glacial conditions 

C. Wyville Thomson 


0/V THE INFLUENCE OF GEOLOGICAL 
CHANGES ON THE EARTITS AXIS OF 
ROTATION^ 

T he subject of the fixity or mobility of the earth's axis 
of rotation m that body, and the possibility of 
variations in the obliquity of the ecliptic has of late been 
attracting much attention. Sir W. Thomson referred 
■hordy to it in his address at Glasgow last September, 

* An noconne ol m . psper by G H. Darwui, M A , read before the Royol 
Soaety on November li, 1B7& 
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and Dr. Jules Garret has just published an ingenious book 
on the subject.^ 

The paper, of which the following 11 an abstract, is an 
attempt to investigate the results of the supposition that 
the earth is slowly changing its shape from internal 
causes. The first part is devoted to the mathematical 
consideration of the precession and nutations of a 
spheroid slowly undergoing such a change, It is shown 
that the obliquity of the ecbptic must have remained sen- 
sibly constant throughout geological history, and that 
even gigantic polar icecaps cannot have altered the posi- 
tion of the Arctic circle by so much as three inches , and 
this would be the most favourable redistribution of matter 
for producing that effect. 

But a slow distortion of the earth would displace the 
principal axis of figure of the earth, and the axis of rota- 
tion would always sensibly follow the axis'of figure Thus 
the result would be a change m the geographical position 
of the poles, without any alteration of the diameters of 
the arctic circles, or in the width of the tropics 

For reasons, which cannot be given here, it is main- 
tained that the earth would not be rigid enough to resist 
the effects of considerable departures from the figure of 
equilibrium, such as would arise from a wandering of the 
pole of Agure from its initial position , and that readjust- 
ments to an approximate form of equilibrium would pro- 
bably take place, at considerable intervals of time, im- 
pulsively by means of earthquakes. Such pcnodical 
adjustments would not sensibly modify the geographical 
path of the principal axis as due to terrestrial deforma- 
tion, 

The rest of the paper is given to the consideration 
of the kinematical question of the change in the geo- 
graphical position of the pole, due to any distortion of 
the earth. It is assumed, in the first place, that the de- 
formation 1 1 such that there is no change m the strata of 
equal density , and accordingly all suppositions as to the 
nature of the internal changes accompanying geological 
upheaval and subsidence arc set aside. The forms of 
continents and depressions are investigated, which would 
cause the maximum dcRection of the pole for elevations 
and depressions of given amounts. 

In order to make numerical application to the case of 
the earth, some estimate is required of the extent to 
which It may have become distorted during any one geo- 
logical period. From the consideration of certain facts, 
the author believes that from iiV whole earth’s 

surface may have, from time to time, undergone a con- 
sentaneous rise or fall ; and that the vertical rise or fall 
may be about 10,000 feet, or rather equivalent to about 
10,000 feet, when allowance is made for the influx of the 
sea into depressed areas, 

The Arst application given m this paper is to conti- 
nents and seas of the most favouiable shapes and posi- 
lions It may be here stated that if of the earth’s 
surface IS elevated by 10,000 feet, the deAection of the 
pole is iiV; if of the whole surface, r 46J' , if ,>j,, 
3” 17' j and if 8° 4V" In each case an equal area is 
supposed to fair simultaneously. 

Other examples are also given for continents and seas 
which do not satisfy the maximum condition , in some 
the boundaries are abrupt cliffs, in others shelving 
The conclusion is arrived at that a single large geologi- 
cal change, such as those which obtain on the earth, is 
competent to produce an alteration in the position of the 
ole of from one to three degrees of latitude^ on the 
ypothesis that there is no change m the law of internal 
density, 

Various other hypotheses as to the nature of the inter- 
nal changes accompanying the deformation of the earth 
are discussed. 

I. It is shown that if uplieaval and subsidence are due 

> " L« DifplAcamcut Polmira Suy, Foru, 1B77 

” Tha Bivk or Africk 11 about 'ajg, uid of Soiitb Amonca about 033 or 
the eanh’i Burrnco 


to a shrinkmg of the earth as a whole, but to the ahrink- 
ing being Quicker than the mean m some regions and 
slower in otnera, the results are the same as those pre- 
viously attained. 

2. The increase of surface- matter due to the deposit of 
marine strata also gives the same results. 

3 The hypothesis that upheaval and subsidence are due 
to intumescence or contraction immediately under the 
regions in question is considered. Under certain special 
assumptions, too long to recapitulate, it is shown that the 
previous results must be largely reduced. It appears that 
if the swelling or contracting stratum is tolerably thin and 
at all near the surface, the dcAection of the pole is re- 
duced to quite an insi^niAcant amount. Even if the 
intumescence extends right down to the centre of the 
earth in a cone bounded by the elevated region, the re- 
sults would be only about ^ of the former ones. Hence 
It appears that the earlier results can only be stated as 
the greatest possible for given superAcial changes. 

In conclusion it is pointed out that if the earth be quite 
rigid, no redistribution of matter in new continents could 
ever cause the deviation of the pole from its pnmitive 
position to exceed the limit of about 3“. But if the pre- 
viously maintained view is correct, that the eailh readjusts 
Itself periodically to a new form of equilibrium, then 
there IS a possibility of a cumulative effect ; and the pole 
may have wandered some 10“ or 15” from its primitive 
position, or have made a smaller excursion and returned 
to near its old place. No such cumulation is possible, 
however, with respect to the obliquity of the ecliptic. 

It IS suggested that possibly the glacial period may not 
have been really one of great cold, but that Europe and 
North America may have bieii then in a much higher 
latitude, and that on the pole retreating they were 
brought back again to the warmth There seem to be, 
however, certain geological objections to this view 


THE NEW STAR IN CYGNUS ‘ 

O N January 9 the sky was unusually clear and the 
spectrum of Dr. Schmidt's Nova came out with 
amazing sharpness and brilliancy. In addition to the 
Ave bright lines seen on the 2nd, two others were detected, 

VIZ — 

Mill mm 

No la W L 594 Very narrow line. 

,,7 ,, 414± ExLf-sively Punt, but still certainly and 

repeatedly seen 

Between wave-lengths 655 and 594 the spectrum was 
certainly banded, and, most piobably, there were two 
additional faint maxima of brilliancy lu that interval. 
The continuous spectrum attains a maximum in the 
region about W L. 525, and extends, though possibly not 
without interruption, as far as the faint line No 7. The 
star was estimated of seventh magnitude, and was of a 
red colour with a decided tinge of purple, reminding me 
forcibly of the varieties of red produced by the quartz- 
plate in /ollnci^^ photometer Ralph COpelano 

Lord Lindsay's Observatory, Uunecht, January 13 


OVR ASTRONOMICAL COLUMN 

Tub. New Comei. — ^The comet discovered by M Borrclly, at 
Marseille^, on the morning of February 9, appears to have been 
found independently by Herr Fcchule at the Observatory of 
Copenhagen on the fr 41 o wing moining During the past week 
It has been making a pretty near approacli to the earth, and had 
the weather been more favourable in Europe, it would probably 
have been very generally observed 

The following elements of the orbit have been calculated by 
Mr. Hind from the Ant observation by M Horrclly, one at 

AstroHQWischt 3|ii7 
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Kiel on the loth, ud one made et the Imperul rOblerratoiy nt 
fiutsbiirg on the i^ih, and communicated by Prof. Wlnneche 1-^ 

Perihelion Passage, January 19 18017, Greenwich M.T. 

Longitude of the penheUon 200 5 2 ) Apparent 
,, ,, ascending node 187 14 22 ( Eijuinox, Feb. 10 

Inclination to the ecliptic 27 5 13 

Logarithm of penhelion distance 9*907086 

Heliocentnc motion — retrograde. 

According to this orbit the comet was distant from the earth, at 
the time of discovery, o 45, the earth's mean distance from the 
sun being taken as unity, Its, apparent path in the heavens 
about the pengee, and up to March 6, will be siifhciently de^ 
fined by the following ephemens ■ — 

For Greenwich Midnight. 

RiffhE North Tolar Distance from 



Ascension 

Distonco 

the l<.jirlh 

Febninry Ij 

282 50 

70 22 

0324 

15 

266 21 

57 2 

0 292 

*7 

272 10 

41 42 

0 279 

19 

283 10 

26 48 

0 288 

21 

307 40 

'5 35 

0318 

23 

359 21 

11 52 

0363 

25 

27 41 

^5 9 

0 418 

^ 27 

42 S» 

19 43 

0479 

March 6 

58 51 

31 I 

0 719 


From the above figures it will be seen that the diumal motion, 
about the middle of the present month, amounted to 8” in arc of 
great circle , the comet waa nearest to the earth soon after mid- 
night on the i/tb At the time of perihelion passage it would 
be situated about 6 ° to the east of Aniares, distant from the 
earth i 15 

There is a certain Bimilonty, but by no means a striking one, 
between the elements of Lhia comet and those of the comet of 
1590, observed by Tycho Brahe, the orbit of which was first 
calculated by Halley, and, in 1846, after a new reduction of 
Tycho’s observations, by Mr Hind {Ast Nach , No. 584) It 
may be worthy of remark that shortly after the passage of the 
ucending node, the comet of 1590 approaches very near to the 
orbit of the planet Venus, the least distance not exceeding o o^. 
Still the differences between the elements of the comets of 1590 
and 1877, especially m the perihelion distance, axe material. 

The "Berliner Astronomisliies Jahruucu " — Under 
the active superintendence of Prof. Tie^eii, the Berlina^ 
buch continues the heavy labour involved m the preparation of 
ephemendes of the extensive group of small planets, a work 
which for many years post has been made ita specialty. In the 
volume for 1B79 now before us, wc have the places for 1877 of 
15 1 oat of the 172 actually known members of the group, No. 
164, Eva, being the latest discovery included in the list Also 
the elements of their orbits and the opposition magniUides, a very 
useful addition towards the idcnlificalion of these minute bodies 
amongst the fainter stars The poition of the volume devoted 
to the small pl.inela extends to 106 pages. The judicious transfer 
of the ephemens of the moon, denved from Hansen’s Tables 
from our Nautical Almanar^ which appears between one and 
two yean earlier, to the pages of the Berliner Jahrbueh, after 
adaptation to the mendian of Berlin, whereby a most serious 
expenditure of time and labour ia laved, has already been noted 
In this column , it 11 a step which no doubt assists materially in 
completing the peculiar work of the yahrhuch. 

The following are names which have been recently proposed, 
for ducovenes made wiLhm the lost few years : No. 139 yuewa, 
149 MtdM^ 150 155 Scylla^ ifio i6i Atkor^ 163 

Engont, 164 Eva, No, 162 u not yet named. 

Only four of these planets (m addition to two of the old mem- 
ben) attain 8 5 ra. or upwards at their oppoiUloDa in 1877. 
Ariadne, in oppcMition on July 24, approaches the earth within 
about 0*84 of the earth's ififean dirtahoe from the iud, and Iris^ 


which at her opposition on November 18, is calculated to bo 
6 '8m. or on the limit of acute unaided vision, will be dlitant 
from us o 86 — affording an opportunity which may be utilised for 
attempting direct measures of her diameter, though if we are not 
mistaken some pretty satisfactory * measurea were made at a 
favourable opposition a few years since, with a poweiful refractor 
in this country This planet when near the earth has u decidedly 
red light} at two oppoiitioiia within the last fifteen years it 
might be identified amongst the neighbouring stars by this cir- 
cumstance alone. 


CHEMICAL NOTES 

AnsoRFTioN oi< Light in the Blood — In a number of 
cases of unintentional poisoning caused by carbon monoxide in 
Berlin during the past winter, oxygen hoa been u<ied u an anti- 
dote Dr Bacblich, of Berlin, lately showed the desirability of 
the method by means of spectroscopic proof in a public lecture. 
As is well known, the spectrum of blood shows two well-defined 
bands between Fraunhofer’s lines D and F. By the absorption 
of CO the position of these bands is very slightly changed m the 
direction of the red part of the spectrum The difTerence is more 
strikingly shown by the addition of sulphide of ammonium. In 
the case of healthy blood the two bands of the spectrum disap- 
pear and are replaced by a single one situa'^ed midway between 
the positions of the former pair. Blood poisoned with CO shows 
no change in the bands by the same treatment. If oxygen ia, 
however, added to it before the reduction with sulphide oi 
ammonium, the characteristic spectrum of healthy blood is at 
once produced 

Physical Properties of Gailium.— M Lecoq de Bois 
biudran has introduced a new method for the extraction of this 
metal, and has investigated some of its physical properties. Itb 
crystalline form is octahedral ; the mean of six experiments gave 
os its mcltiDg point 30 15 Its specific gravity is S’956j when 
fused it has a silver lustre, but on loUdifying U shows a tinge of 
blue, losing its bnlliancy. It is hardly acted on by nitric acid 
when diluted with an equal bulk of water. 

Potassium Tri-iodidf.— Mr. G S Johnson has recently 
published an investigation on this body, which 11 prepared when a 
strong solution of potassium iodide is saturated with iodine, and 
the resulting liquid allowed to evaporate slowly over oil of vitnoL 
The crystals are sometimes long and isolated, sometimes appear- 
ing as hexagonal plates exhibiting a stepped arrangement like 
those of potassium iodide. They have a steel blue lustre, are 
very deliquescent, fusing at about 45" C , and have a specific 
gravity of 3 498. When the temperature Is raised above 100°, 
iodine lb freely evolved from the crystals, a white moss of potas. 
Slum iodide alone remaining. On analysis the crystils yielded 
90*2 to 90 4 per cent, of iodine and 9 2 per cent of potssslum , 
the theoretical quantities required, supposing the body to be 
KTj, are iodine go '692 per cent and potassium 9 307 per cent 
An excess of water decomposes potassium tri-iodide, with pre- 
cipilation of the most of the iodine ; the crystals, however, may 
be dissolved in small quantities of water or alcohol, and re- 
crystallued over sulphuric add. 

Solution of Gases in Iron, Stezl^ and Manganese.^ 
MM. Trooit and Hautefeuille have published in the Ann. CAi/n, 
EAjfJ., [5] vii., a reprint of their researches on this subject, pie- 
vicnisly published m other Journals. When cost iron 11 fused in 
eontact with silica or iilicatee, carbonic oxide is produced by the 
action of the iron carbide on silica j the iron thus becomei ncher 
In silicon, the carbon duninishing. Melted cost iron oeemi to 
occlude considerable qnantitiei of hydrogen, this occlusion being 
increased by the presence of manganese end diminlihed by the 
presence of silicon. Carbonic oxide u not taken up to 10 great 
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an extent u hydrogen by melted cut iron, iti occlusion is almost 
entirely prevented by the presence of muigineiie. Gases are 
retained by pig iron after coolingi but can be extracted by heating 
the metal to Soo^. Steel occludes less gas than cast iron, 
hydrogen predominating over carbonic oxide ; on the other hand 
more carbonic oxide than hydrogen li occluded by soft iron. 
Finely divided iron free from gases decomposes water slowly at 
the ordinary temperature, rapidly at ioo<’, the dccomposlUun 
being more rapid the finer the state of division of the iron 


NOTES 

Thk gulden Baer medal was awarded this year, by the bt. 
FeteriLurg Academy of Sciences, to Prof. Bunge, for his various 
world upon the flora of Russia The Lomunoioff premium, 
value l,coo roubles, was awarded to Prof Beilstein, of Kazan, 
for researches on the properties of bodies of the benzoil senes 

M ANDRk, the astronomer who was sent by the French InsU> 
lute to New Caledonia to observe ihe transit of Venus, has 
been appointed director of the new observatory established at 
Lyons by M. WaddingLon. 

Ai the hair>yeaTly General Meeting of the Scottish Meteoro- 
logical Society, held yesterday, the Duke of Richmond was 
elected President. The following papers were read ■ — r. On 
methods of estimating ozone and other constituents of the at- 
iiinsphere, by Mr M Dixon, iJ.Sc , Office of Health, Glasgow. 
2 On the peculiaiilLcs of the weather of December and January 
last, by Mr. Buchan, Secretary. 3, Observations of rainfall at 
sea on board ship, by Dr Black, Surgeon-Major 

The Report of the Treasury Meteorological Commission 
appointed in the autumn of 1875 has now been published. The 
chief recomtnendations .ire that ocean meteorology be transferred 
from the Meteorological Office to the Admiralty, that the annual 
Parliamcnlaiy Grant be increased from 10,000/ to 14 500/ , and 
that, in addiLion to the above, some pecuniary assistance, ilic 
amount nut being spccihed, be given to the ScuLlisli MeUoro 
logical Society, on whose claims to Government support the 
Commission was specuiJy instructed to report. 

We recently announced (p 116) that the city of Brunswick 
was making preparations to celebrate the looth anniversary of the 
birth of Carl Fnediich Gauss, the "pnnee" of mathematicums, 
who was born in that city on Aprd 30, 1777. It is proposed to 
erect a monument m Brunswick to Gauss, and from the circular 
which has been sent ua wc learn that the Monument Committee 
consists of ihe principal officials of the city, civil, proft.'^sional, 
and commercial. No doubt many Knglidi men of science might 
wish to contribute to this monument , contributions should be 
addressed to llie Gauss Monument bund, Brunswick Bank 

can do no more this week ihan refer lo the fact liut the 
Oxford and Cambridge Universities Bill passed the second read- 
ing on Monday, as might Lave been expected, practically without 
opposition. The Bill docs not differ essentially from those in- 
troduced last yiar m reference to the two Universities. 

The fourth Congress of Russian Archeologists will be opened 
on August 12, at Kazan All communication! should be 
addressed to Count OuvarefT, at the Moscow Archieological 
Sccicty. 

WTx ore glad Lo bear that the founding of a Russian Anthro- 
pological Society at St. Petersburg may be considered as fmally 
settlid. Certainly many Russian scientific bodies have now 
special anlbropological sections which, os for initancc that of 
Ibc Moscow Sociciy of Friends of Natural Science, have done 
a good deal of valuable work, but it is also very dcnrable that 
UiB separate tlTorlB of Ituumn ^nlhropologisis be more conoen- 
(rat^ than they are at pTCMOf, 


The Senatui Academicus of the Umvenuty of St Andrews 
have conferred tbe degree of LL.D. upon Dr. B. W. Richardson, 
V H.S , and Dr James Murie, F.L S. 

In a Email hrochurt recently published, Prof Ragona, of the 
Royal ObservatoTy of Modena, advocates the formation of an 

Italian Meteorological Society.” There are at present mor 
than 100 meteorological stations throughout the'peiiiDBula, at 
various heights from the sea- level to 2,550 metres Most are 
occupied also with magnetic observations ; some are devoted 
almost exclusively to scismometry. The Minister of Agriculture, 
Industry, and Commerce publishes an Italian Meteorohgical 
/fu/lgUn, and the Naval Miuiatcr sends out daily intimations of 
the slate of the atmosphere throughout Europe, and of proha- 
bilitieii of weather. The proposed Society might hold an annual 
congress now in one city, now in another, and might, like the 
Austrian, receive a grant from Government 

Dr. Gabriel, of the University of Breslau, a well-known 
morphological mvesligator, has been sent by the Berlin Academy 
of Sciences to Naples to cany on for four months an extended 
senes of observations on microscopic marine organisms. The 
neccissary funds have been granted partly by the Academy and 
partly by the Pnissiati department of instruction. 

The Great Northern Railway Company have a bill now before 
Parliament for the constniLtion of a line of railway from Shep- 
rctli to March, which will pass at Tb. distance of not more than 
1,700 feet from the Cambridge Observatory. From the experi- 
ence of other observatories, and from the evidence of private 
letters, which Prof Adams ^has received from several eminent 
astronomcTS, the Syndicate have strong reason | to believe that 
the passage of trains, so near the Observatory, would very 
senously ndect the accuracy of the observations, or even cause 
their entire loss The Syndicate therefore recommend, on good 
grouiidb, that ihe University should pelilum Parli.imenl against 
the passing of the bill above rLferrcd to. 

Rus')IA expended 3451O00/ upon her seven universities during 
the past year 

Of the 13,356 new Works issued in Germany during the past 
year, 848 were devoted to the natural sciences, 296 to geography 
and travel, and igo to mathematics and astronomy 

Ir IS prapo‘>ed to open before long a good aquarium at St. 
Petersburg The institution is patronised by tht Society of 
Acclimatisation, which will have, in connection with the 
aquajium, a garden for scienLihc cxpenments relative to the 
acUimati:>atLon of plants. 

The immense number of wolves in Kussi.i, to which lefcrcnce 
was made some lime ago, ocemu not In liavu been overrated. An 
official report of the Xtinsivo of the Kcnn.k district (Penza 
Government), just published, esLiinalts the ravages of wolves 
during the years 1874 and 1S7 5 at 270 horses, 200 cows, 822 
foals, 707 ealveff, 1, 812 sheep, about i,ocx} pig<*, 3,616 geesoand 
ducks, and 2^3 dogs, 

We recently announLcd the death ot the eminent American 
pa1a.onlologist, Mr P*. B Meek lie died within the walls of 
the bmithsonian Institution, where he had bten permilled to 
occupy rooms for about eighteen years. He had been con- 
nected with the U S, Geological and Geographical Survey 
of the Teiritonts for the greater porLiun of the Lime since 
its first organisation in 1S67 Mr. Meek wcui born m the 
city of Madison, Ind,, December 10, 1817 From lus eailie^t 
recollection he was interested in the Silurian fossils so ilmjidant 
in the rocks of the^neighbourhood of liis home lie had then 
r ever heard of geology, but studied them wiib adimralioii and 
I wonder as to their origin. Against his own wishes he entered 
into business, but during the financial crisis of 1S47 he faded, 
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and lost all hia property. During the yean 1848 and 1849 he 
liras an assistant of Dr D. I^. Owen in the U S. Geological 
Survey of Iowa, Wisconsin, and Minnesota, after which he 
Telurned to Owensboro, ICy. In 1S52 he became the asuntant 
of Prot James llalJ, the eminent paleontologist, of Albany, 
N.Y. He remamed there until 1858, with the exception of 
three summers, two of which he spent In the Missouri State 
Geological Survey. In the summer of 1853 he was sent by Prof 
Hall with Dr. Hayden as his auociate, to explore the Had 
I^Ands of Dakota, and brought back very valuable collections. 
Thu was the commencement of that long senes ol successful 
explorations of all portions of the west which have continued up 
to the present time. While at Albany he was constantly engaged 
in the molt important palxontological works, the results of 
which were published in the proceedings of the American learned 
societies. In 185S he went to Washington, where he resided 
until the time of his death, leaving the city only for a few months 
at a time, while engaged as palaeontologist for the State of 
Illinois, Ohio, or in held explorations in the far west 111 connec- 
tion with the U S Geological Survey under the direction of 
Prof. Hayden. His publications, apart from fthe Stale reports 
referred to, were very numerous, and bore the stamp of the most 
faithful and conscientious research. They are regarded all over 
the world os auLhoiity on the subjects of which they treat, and 
In very few coses have his conclusions ever been questioned 
They may be found in the Procndittgs of the Academy of Natuial 
Sciences^ rhiladelphia, A Mcncau fourttal(fSc/mcef New Haven, 
Albany InstitntCi Smithsonian Contributions, and various and 
important reports m the pubUcation of tlic U S, Geological 
Survey for the Territories with which he was so long coimectccl. 
He was so modest and retiring that he was scarcely known out- 
side of a very limited circle of friends. He was a member of the 
National Academy of Sciences, and many other prominent gnen- 
tific associations In America and in Europe. Prof J. D Danaj 
wnting the day after hu death, says ** American palaeontology 
has lost, as regards the Invertebrate Department, half Its working 
force at a blow. He has gone before hu work was done, But 
what he had hmslicd was enough for half-a-dozen ordmary men , 
a marvellous pile, if we view only the aggregate of volumes and 
memoirs, but far more marvellous when we look within at the 
amount of laboured descriptions and careful comparisons, and at 
the almost numberless illustrations, mostly from his own exact 
and beautiful drawings.’' 

On Saturday, at the Society of Arts, Dr Cor Acid, under 
the auspices of the Trades Guild of Learning, gives the 
next of the senes of lectures on the Laws of Health. These 
lectures have been well attended and appreciated from the Arst. 
Prof Huxley wis chairman on the Arst occasion. Dean Stanley 
on the second, and at the lecture on February 10 Cardinal 
Manning presided, The Cardinal, after the Icclure, heartily 
endorsed the statements of the lecturer j the leLture, he said, 
showed that the highest science came into the closest application 
in daily life. Theie are eight other lectures of the course. 

The educaiional and scientific institutions inaugurated by the 
Khedive of Egf pt m his schemes of reform are among the Arst 
to feel the cfTects of the present chaotic condition of Egyptian 
Anances Not long since the free public schools of Cairo were 
all closed, and now the vice-regal Geographical Society ii upon 
the pomt of dissolution. The Khedive had gathered together 
several men of talent and experience to form this Society, with 
the intention of instituting an active and energetic sclieme of 
explorafion in Central Africa, Their names and the bulletins 
which bave appeared, gave every promise of early and valuable 
additions being iijadc to the cause of African research. The 
long-contmucd withholding u( Ananciallupport has, however, so 
entirely crippled its operations, that the Society has for some 
lime practically ceased to exist. 


The lost oontribution of Karl von Boer, wrUten ten dayi ' 
before his death, appears in the lost number of the Arehtv JUi^ 
Anihropolo^, and discusses the subject of the source of the tin 
used by the ancients in their bronzes. The fact that the propor- 
tions of nine parts of copper to one of tm are noticeable in 
almost oU antique bronze arbcler, would seem to indicate that 
its use spread from a single centre. Taking a hint from Strabo’s 
statement that tm was found among the Drongians, he caused 
inquiries to be set on foot by Russian Government officials in 
Khorossan, who reported that there ore extensive deposits of tin 
there, as well os of other metals, which are mixed in a primitive 
manner These v. Boer regards as the sources of the numerous 
bronzes found m the rums of Babylon and AsByna, but did not 
think it probable that they supplied the tm required by Scandi- 
navia and the countries surrounding the Mediterranean before 
the discovery of the Cornish mines. The latter was probably 
brought by Phoenicians from Bonca, although no mention of 
such journeys is extant. 

In the February se&slon of the Berlin Anthropological Society 
Prof Virchow gave the results of a number of craniological 
measurements undertaken m Bulgaria The general type is 
evidently not Slavonic but Firmiah, and would seem to point to 
a distant emigration from among the Turco-Anniih tribes of the 
Ural, to the region of the Danube Two distinct subordinate 
types were noticed, one brachy cephalic — pure Finnish ; and the 
other macrocephalic, with retreaLlng forehead, strikingly similar 
to that of the Australian negro. The Bulgarians gradually 
adopted llie Slavonic language, and no trace of their original 
language, not even a manuscript, remains Dr Frledel exhi- 
bited at the same Session a large collection of stone hatchets 
lately found near Kopenick, in company with some peculiarly 
fashioned stone mslrumcnts, evidently used to prepare the 
hatchets, and possessing the same hardness as ordinary grmd- 
Btonci. 

AtiiegkAm from Algiers announces that on the i6lh inst. 
Lieut. Say and others left Ouarghe with twenty -four men and 
Afly camels, intending to explore the Sahara, and establish 
commercial connections with Algerian producers 

M. Kkantz, the Director-general of the Universal Exhibition 
of 187S proposes to hold on international piicicultural exhibi- 
tion. All who desire to exhibit must inlimale their intention to 
the Secretary before May i, 1S77. The administration docs not 
undertake to procure sea water. 

M. ^Quatrefaces has just published, through Bailbfcrc, a 
work on anthropology, lie attacks the evolution theory, 

Mrs Frances Flizahkih Himigan, M. D. of Zurich, who 
has been for several years 111 practice in London, has just pupsed 
a successful examination In Dublin, and has received the Licence 1 
in Medicine and Midwifery of the King's and Queen’s College 
of Physicians m Ireland, which of course secure for her official 
recognition in the United Kingdom. A paper by Doclori 
George and Mrs Hogganwaa recently read At the Rojal Society, 
on Lymphatics of Muscles " 

M. Waddington intends to propose to the French parliament 
the astablishment in four large provincial towns of universitiei 
tccordmg to the English system. The faculties at present in 
existence in a number of towni will not be suppressed, but they 
will be necessarily to some extent cast into the shade. A sharp 
diicuision is anticipated in Parliament, many large towns com- 
peting for selection as the seats of these new universUies. 

The third annual meetiiig of the Scirntific Club was held at 
the Club House, Saviie Row, on Thursday, the 15th init , Maj'or 
F. Duncoii, R. A., D.CL., &c.. Chairman of the Committee, ia 
the chair. The report for 1876, which ohowed the rapid progteai 
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made by the Gub dnliig the yier, wu enanimoiuly adopted. 
The number of membeUp which i« now over 600, le to be limited 
for the present to 70a ConuDittee-men and anditoia for 1S77 
were clectedj and cordial votea of thanka to the Chairman, 
Committee, Aediton, and Secretary, concladed the meeMng'. 

At the annual meeting of the ah are holders of the Brighton 
Aquarium, Mr. Arthur Wm. Waters stated his belief that if arrange- 
ments were made 10 that a naturalist could go to Brighton and have 
a table in a quiet room with the most necessary apparatus snd che- 
micals for hli study, animali kept living, and fresh ones brought 
him as required by the sailors under the instruction of thr sclenlinc 
staff, there are many who would gladly avail themselves of the 
opportunity. The difficulties of anahiTalist at present who may 
go down to the sea-side for a short time to undertake elaborate 
ohysio logical studies are very great, and he thinks that many, 
including science students from the umversille", would he willing 
to pay for the advantages which might thus be affoided. Mr. 
Francis Franci*^, who has just been appointed naturalist director, 
i^aid that it was intended to do this ; and even to hear of the 
intention will be a source of aatiafaction to those who desire the 
present aquaria to be made more useful. We hope that if the 
directors have any suitable place they will not delay t« utili^ie it, 
and that it may turn out to be a source of permanent advantage, 
for scientific research will continue when rlnkihg and other such 
amusements have been replaced by more novel attractions. 

The most important paper In the February number of Peter- 
mann's MitO alun^en is a detailed discussion of the projects for 
a rail IK ay lu Central Africa from the Mediterranean Coast, by 
Dr G. Rohlfs. Dr Rohlfs discusses the various schemes winch 
hsKC been proposed, speaks very unfavourably of that which 
would carry a line fVom Algeria soiUhwarda, and advocates 
strongly a line from the coast of Tripoli, especially from Braiga 
at the head of the Gulf of Sidra, to Lake Chad. He analyses 
all the dilficuhics and advantages of this routes and thus intio- 
duces much iiifarmation on the region between these two points, 
ai well as on the whole Saharan region, He proposes, as the 
only feasible plan, that the undertaking should be an inter- 
national one, 

In the same num^r Dr Behm continues his monthly 
luminary of geographical news. He refers to a work by A. 
Kirchenbauer, *' Die Irrfahrt dea Odysseus als eine UmscbifTang 
Afnka’i erklart *' (Berlin, Calvary), in winch the author, by the 
application of astronomy and mathematical geography, endea- 
vours to show that the Kernel of the Odyssey la a tradition be- 
longing to the fiAeenth century n c , of a circumnavigation of 
Africa from the Red Sea to the Mediterranean The Lntophagi 
Were South Arabians, Polyphemus was a Gallo, whose cave was 
nt Cape Guardaful, Circe ruled in Rodnguez, the Cimmerians 
dwelt in some South Polar land, and the Straits of Gibraltar 
were Scylla and Ch.'iiybdis. Tnus Ulysses was both the first 
African and tint Polar explorer of whom we have any record. 
Dr Behm states that the author dlieiusee the subject wuh the 
greatest seriousDesi and acuteness, 

Tm December BulUHn of the Prentdi Geographical Society 
contains papers by Mr. J. B. Paquier, " On Buisian and Eng- 
lish Explorations in Central Asia ; ’* by M. A. V. Fansot, " On 
the Region between OuarglA and El GolSa " by Abbe Durand 
"On Portuguese India and by Abb^ Desgodina, *' On the 
Ttmtoiy of Batang.'* A letter from Dr. Emil Bessels, of the 
Poiaris Expedition, accoAipanlct a map exhibiting approximately 
tbe lines of eqiUl tides in tbe North Atlantic, North Pacific, and 
Arctic Oceans, for the purpose of showing from what direction 
the tidal mve is propagated towards Polaris Bay. 

VE^pi&ratiim for Febrasxy 7 contains an interesting paper 
by Ml HcAty Bloitne on the tSbIobial r^pmf of Fmicfc 


CAPT. Howgatb’b scheme of Polar exploration by means of 
a colony placed St Discovery Bay, to which we referred In a 
recent number, hal been referred by the United Slates Con- 
gress to the Committee on Naval A (Tain. It has received the 
lupport of the principal United States scientific societies, and 
already there have been many suitable volunteers. We should 
not be surprised, therefore, to hear that the grant has been made, 
and if men can be found suitable and wilbng to form such a 
colony, the experiment seems worth trying 

A SENSATION has been created m the geographical arcles of 
Pan's by the opinion expressed by Dr. Pogge at the Geographical 
Society of Berlin, that the l.ualaba was flowing in the Ogovai. 
The Ogovai delta is part of the French Gaboon settlement. 
MM. Bra era, Marche, and others arc engaged in exploring the 
river, which they have heard from natives Dows out ot a large 
lacu&tnne basin It is feared the explorers cannot reach the 
end of their journey without receiving fresh reinforcements 
from home. 

Thk Geographical Society of Geneva voted at its lost meeting 
its adhesion to the resolutions of the conference, for the explora- 
tion of Central Africa A special Swiss committee, to form part 
of the Association, is to be appointed before long at Geneva 

M BnNNAT, the French African evplorcr, who has been up 
the Volta (Ashanti) as far as Salaga, states that from ihal place 
much-frcquented routes strike olf to Timbuctoo in the w'c-t, and 
Lake Tchad in the eaRt, and that from tlicse places trade cara- 
vans are constantly passing to and fiom Mexico and Tripoli 
He bought European goods at SaHga, winch cnLeied Africa by 
the Mediterranean. M, Boons t 15 organising a large expedition 
for the thorough exploration of the ri“gion from which he has 
just returned 

We arc glad to notice that science was well represented at the 
preliminary meeting last Saturday to nnke arrangements fnr the 
celebration of the 400lh anniversary of the introduction of printing 
into England by Coxton Science owes much to Ihii arl, and in 
recent years has lo some extent repaid her debt by the vad im- 
provements which have been introduced, based on the principles 
she has discovered. 

Father Seccih has compiled a very useful li'^t of 444 
coloured stars, which Is published in \\\^ Afcmorie dtlla KonNii 
degli Sprtu oscop\sti Ttaham Many of them appear to be taken 
Ihwn Schiellerup'a catalogues, from Lalandc and Sir J. Hcnchel , 
lo these have been added Mr Birmingham’s newly diicuvered 
coloured stars. A note U added to each star, showing the 
colour and type of spectrum. The number of the star in Cham- 
berb’s caLaiogue is given, when mentioned there, and the R-A. 
and Declination 11 given for the year 1870 We note that by 
far the greater number of stars ore red, and the spectra of the 
thud and fourth types prevail. This catalogue will prove uk- 
ful, fir t, in detecting the variability of ihe starh, and secondly, 
the change of spectrum when variable The following are 
representative stais of the typcb to which they belong; — i. 
Sinus, a LyiA, white stars ; 2 Capclla, Pollux, yellow stars; 
3 a Orionis, /3 Pegasi, a llercuh^, red-yellow stars j 4, Small 
blood red stars. 

We notice in the fifteenth volume of the Globe, published by 
the Geographical Society of Geneva, a very interesting report by 
M. 11. D. Saussure on the present state of cartography m 
Switrerlond, The author not only gives a detailed report on 
the numerous Swiss cartographical works which were <:o much 
praised at the Pans Geographical Exhibition, but nJ^o sketches 
the history of cartography in his country, and skilfully discusses 
the relative values of difTercnt modes of reprc^enLing on a map 
the various cl aracters of land, and of dressing maps foi various 
special purposes^ 
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Some Eftf yein Ampere alated hu belief hi the exij^tence 
of molecaUr electnc current b permanently flowing in bodiea, 
and he applied thu hypotheau to the explanation of the reci- 
procal action between morable conductors through which gal- 
vanic currentB are passing and permanent magnets. According 
to Ampere a permanent magnet contain*, in proportion to its 
Strength, a larger or smaller number of molecular currents of the 
same direction, each of which behaves like a small molecular 
magnet. In pursuance of this theory, Herr Zoellner has lately 
made a senes of investigations and has recorded the results of 
hu experiments in a paper read before the Royal Saxon Society 
of Sciences at Leipzig during the past year. With regard to the 
constitution of material molecules Herr Zoellner expresses his 
opinion " that each material molecule of a body consists of a 
conglomeration of (Ampere s) molecular currents of any direction, 
with a certain quantity of freely movable electric particles, which, 
under the influence of clectroitatic or electrodynamic induction 
forces, execute such motions or groupings as are determined by 
Weber's law of electnc reciprocal action." It la but fair to state 
that Weber's views on this subject were identical, and he stated 
them as early os in 1851 in his explanation of diamagncbsm. 
Zoellner makes a whole series of deductions from this theory, all 
of which agree with observed phenomena and Jaws found in 
various domains of physical science 

The Rev. T. R R Stebbing icnds us an interesting letter on 
the true origin and correct pronunciation of the name Aniedon, 
which we regret we have not space to print in full. As the result 
of careful inquiry, Mr btebbmg concludes that the name is un- 
doubtedly feminine, that the middle syllable should be pro- 
nounced long, and that the aspirate which de Frcminville 
dropped ought to be restored to the spelling. ** If, then, we were 
to adopt the compromise suggested m Mr Herbert Carpenter’s 
important letter (vol xv. p 197), we should have to write, instead 
of either Comatula rosacea or Aniedon losaetus^ the trinomial, 
Comaiula {^anthtdon\ ^osextea^ To sancUon such an. uinovatiaa us 
Mr Carpenter proposes, iin doubt some general agreement would 
be required, and the same general agreement might be usefully 
employed in sanctioning a statute of limitations against the 
revival of obsolete names, and to insure the publication of new 
scientific names in one or other of a very hunted number of 
chronicles. Some international science congress of the future 
may perhaps achieve the requisite legislation " 

The Journal of the Society of Arts for February 16 contains 
a useful paper by Dr R. J Mann, on '• Recent Explorations of 
the Lake Systems of Central Africa " 

We notice an important German work, by the Bernese Pro- 
fessor, Dr. Lmmcrt, on the diseases of the eye, occasioned by 
various professions, and especially by the vicious arrangements 
ID schools. An inquiry made by the learned Professor in the 
cantons of Berne, Solothurn, and NeiichAtel proves that an in- 
creasing myopy is the fate of all scholars, and that at the age of 
twenty years there are very few of them who are not oiflicted with 
this diGeaie. Various hints by the author as to improved 
arrangemeDts to be adopted in schools deserve the attention of 
school boards 

A RECEN r subscriber will liad an account of Siemens' Batho- 
meter in Na'IURE, March 30, 1876 (voL xiii. p. 431). 

The additions to the Zoological Sociely'a Gardena during the 
put week include twoPennant’a Parrahecta {Plalytercui pm- 
MOitA] from New South Wales, preaented by Mr. £. Sargent ; 
an Anaconda {Eunecta ntunnus), a Crested Curaisow {Crax 
aleclor), and two Green-billed Curasaowa {C. vtndirosfrts) from 
South America ; two Feline Dourocoulis {NyctipdAecus fehnus) 
from South Brazil ; two Canamii {Cartama crutaia)^ from South 
America, purchased. 


SOCIETIES AND ACADEMIES 

London 

Royal Aatronomical Society, February 9. — Annul 
general meeting — William Huggini, D C.L,, president, in the 
chair. The following gentlemen — A Muon Worthington, D. A., 
John Sidney White, and George Francis Hardy, were elected 
fellows of the Society The annual report of the society showed 
that the number of Fellows had been increased during the past 
Year, and that the society’s library had been enriched by several 
important presents of books and manusenpts Ten minor 
planets have been discovered in the course of la^it year, six of 
them m America, and four m France. In soLxr physics Prof. 
Tacchini has made nn interesting investigation a±i to the relative 
height of solar prominences at different times of the sun-spot 
period. Prof Young has decermined the rate of the solar 
rotation by means of the displacement of the dark lines in the 
spcctnim of the sun's fimb He has also proved that the 1474 
line IB double, and that the two components are of unequal 
siren gLh , the coronal line corresponds to the stronger of the 
two, whilst the other is one of the faint lines in the spectrum of 
iron Mr Huggins' photographs of the spectra of sLars were 
also referred to, and a short account was given of the observa- 
tions of the new star in Cygnus, which was discovered by Dr. 
Schmidt, at Athcn<:, on November 24, 1876 Its spectrum gives 
several bright lines, amongst which are three of the hydrogen 
lines, (' being the brightest of all, ihe sodium line D, or the 
chromospheie line near D, the m.Tgnesiutii lines and the 
coronal line 1474- The reduction of the observations of the 
transit of Venus has been proceeding coiilinuously at the Green- 
wich Observatory, under the direction of Capt Tupman All the 
observations with transit Instrumcntii at the various stations for 
local time and longitudes of Honolulu and Rodngue/ by the 
observations of the moon in zenith distance have been com- 
pletely reduced An idea of the magnitude of the undertaking 
may be formed when it la stated that these two last calculations 
required the use of three millions of figures The Report having 
been adopted, the Society proceeded to the election of Officers 
for the ensuing year, and the folio wmg gentlemen were elected ; 
As Piesident, William Huggins, F K S, As Vicc-Prcii- 
dent<T . J C Adam«, F R S , Lowndcan Professor of As- 
tronomy, Cambridge; Sir G. B, Airy, K C B., F R..S , Astro- 
nomer Royal, Aiihur Cayley, k'.K S , Sadlenan Prolessor ol 
Geometry, Cambridge, Edwin Unnkin, F R.S As Trea- 
surer, Samuel Charles Whilliread, t.U.S, As Secretaries' J. 
W. Lee Glaisher, I R S , A Cowper Ranyurd, M A- As 
horeign Stcretary, Lord Lindsay, Ml’. As Council* John 
HreU, Es»j , W 11 M Christie, M At Warren De La Rue, 
F R.S , J R, Hind, F.K S , Supcnnlendent of the A'autual 
Almanac f E, B, Knobel , (xeorge Knott; William La^sell, 
I' R.S. , l'« Nelson, Capt Wm Noble, Rev a J. Perry, 
F R S , Earl of Rosse, I'.R S, ; Capt G L Tupman, R, M A. 

Geological Society, January 24 — Prof. P, Martin Duncan, 
M.B , F R S , president, in the chair — George Barrow, 
William Heerlein Lind ley, and Joseph Samuel Martin, were 
elected Fellows of the Society. — The following communi- 
cations weie read . -Note on the question of the glacial 
or volcanic nigm of the Talch(r bouldcr-bcd of India and 
the Karoo bouldcr-bcd of South Africa, by II F. BJanford, 
F.G S. The author, referring lo si doubt expressed by the 
President in a paper on Australian tertiary curaE as lo the 
glacial origin of the Talchir boulder-bed, indicated that the 
hypothesis of its formation by the action of local glaciers under 
present climatal condiliunb would requue the elevation of the 
whole region to the extent of 1^1,000 or 15,000 feet, and the 
assumption that the denudation of this great mountain, mau wai 
so moderate that large tracts of the anaent surface are still pre- 
served at levels now only a few hundred feet above the sea. This 
the author regarded as very improbable, He assumed that the 
president, rejeciing the evidence adduced by various wnters in 
favour ol the glacial origin of the Talchfr and Karoo boulder- 
beds, was inclined to fall back upon the notion of their being ol 
volcanic origin, and quoted a letter from Mr. King, who had 
described he Talchir rocks of Kamdram os trappean, in which 
that gentleman stated that the rocks so Interpreted by him prove 
lo be dark green and brownish mudstone. He cited further 
evidence of like nature, and concluded that the ascription of a 
volcanic origin to these boulder- beds was probably in all caiea 
due fo innilar misiiUerpretaiiona. — On British cretaceous pateK 
loid gosteropomda, by John Starkie Gardner, F.G.S. In this 
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p«pcr the author commenced by a gene^ statement u to the 
clauihcation of the forms to be dncribed in it, which he referred 
to the families Patel lidse, FissoreliidtCp Calyptraidae, and Capu- 
lidie. He noticed thirty ipecies, which are mostly of rare occur- 
rence, nod nineteen of these were desenbed as new Four 
genera weie indicated u new to the Cretaceous Beries, and one 
as new to the Cretaceous in England The new species were 
Acmtra f&rmosa and plana^ Htlcion Meytn^ Anisomyon w/w, 
Scuma calypiTtFiformts and deprtsia^ Emar^nula punchtrella^ 
diVisitnsUf ancistray Meyeii^ and umnostata^ F^mturelht aiUigua, 
CtiiypirtFa conccHtrica, Cnpidula chamajorfuu, Crucibulum 
giganteum^ Ptltopsts neocorHUfnsts, dubtus and St^ryt, and Ihp~ 
ponyx Dtxom, Most of the Patel lid tc were from the Neoco 
mian, and the majority of the FicsurellidEe from the Upper 
Green und , the fapccies of the other two families were scattered 
through the senes The author referred to the indications of 
depth of deposit and other conditions furnished by these Mol- 
luica, and also to the resemblance presented by many of them 
to certain bivalves common in the tsamc rocks, which he regarded 
as a soil of mimicry — Observations on rcinaini of the mammoth 
and other mammals from Northern Spam, by A. I^ith Adams, 
F H.S, — 'I he remains noticed in this paper were 0)1 tamed by 
MM. O’KeiUy and Sullivan m a cavern discovered at about 
twelve metres from the surface, in the valley of Udias, near 
Santander, by a bonng made through limestone in search of 
calamine. They were found close to a mound of soil which hod 
fallen <lown a funnel at one end of the cavity, and more or 
leas buned in a bed of calamine which covered the iloor. The 
cavern was evidently an enlarged joint or rock-fissure. Into which 
the entire carcases, 01 else the living animals, had been precipi- 
tated from lime to time The author had identified among these 
remains numerous portions, including teeth of KUphns pnmt- 
genius^ which Is important as rurmsliing the first instance of the 
occurrence of that animal in Spam He also recorded Bos /n- 
vngmms and Cen'us claphus (/), and stated that MM.. O'Reilly 
and bulhvan mention a long curved tootli which he thought 
might be a canine of Hippopotamus 

Chemical Society, February 15 — Ur Gilbert. F.R.S , vice- 
president, in the chair — Dr. I )upre, I R S , read a paper on 
the eslimation of urea by means of hypobrumite, in which he 
described a new farm of apparatus and certain modifications in 
details to facilitate the working of Russell and West's process 
The other comniunicatiuns were on a new carbomeLcr for the 
estimation of carbonic anhydnde, by Mr S T Pruen and Dr. 
G JoncR, being a modification of Schcibler's '*cilcimetcr ** — On 
the Jolluence exerted by ammonium sulphide in preventing the 
action of various solutions on copper, by Mi 1 ' W Shaw and 
Dr P. Carnelly — An experimental inquiry "is to the changes 
which occur in the composition of waieis from wells near the 
ica, by Mr W II Watson — On the solvent action of various 
saline solutions upon lead, by Mr, M M P Muir. — Derivatives 
of l)i sobulyl, by Mr. W Carleton- Williams, and noteii on 
madder-colouring matters, by Dr. K, bchunck and Dr. II, 
Roemer. 

Stockholm 

Academy of Sciences, October 11, 1876.— Huron Fock 
gave an account of a report by O. Nylatider, assistant at the 
Academy of Agriculture, of a journey he had undertaken with 
the L^tteratedt grant for the purpose of studying the industries 
assuciaied with agriculture — Prof TorclL also gave an account 
of a report by Edward Erdman, the geologist, of a tour he had 
mode, with Government assistance, in Central Europe m 1875 
— Prof. Smith gave a short account of the expedition to North- 
westem Russia and the region round the White Sea, undertaken 
by laeut H Sandeherg last summer. — Prof Stal stated that the 
Vyldcr collections had been bought for the natural history depart- 
mwt of the Rika Museum, through the liberal contributions of 
private peraons, and gave a short account of their comenta — 
Genenl-dircctor Hcrlm communicated the result of the latest 
analyses by Valler of the mineral water at Forla, and Prof 
Nordenskjold gave a full and interesting narrative of his last 
expedition from Tromso to Jeiiissei — ^The followini^ communi- 
cationa were received On the course of the olteraSon which a 
lurface undergoea when it is bent, by Prof. Daug. — On com- 
ponnda of cyanide of mercury with chlondes of the earthy metals, 
byj. E Ahldn 

November 8, 1B76. — Herr Edlund communicated the results of 
bia examination of the galvanic currents which are caused by the 
motion of fluid bodies — Prof. Nordenskjold exhibited pieces of a 
mammoth or fossil rhinoceros' hide, found lost sumoicr near the 
confluence of the Mesenkin with the Jeniisei, and several meteor- 


itea which fell at Stalldalen, In Weatmonland, on the 28th of lost 
June, and gave on account of the nature of the meteorites In 
question. — Herr Gylddn exhibited a calculating machine con- 
atructed by Engineer Pettersaon for the purpose of adding, sub- 
tracting, multiplying, and dividing, and gave an account of a 
communication by Prof. T. N. Thiele, of Copenhagen, entitled, 
‘‘Some geometrical pTopositions concerning a problem in theo- 
retical astronomy ” — The following papers were communicated : 
A new species of the fainily Portumds from the Scandinavian 
roast, by Docent Carl Hovalliua , Communication from Upaala 
Chemical Laboratory, 20, on g (gamma) dichloronaphthaline and 
bromo-chlaronaphthaline, by Prof, P. T. Cleve ; Remarkfi on 
Dr Biorcii de ll.ians Tables d'mlcgrales ddhmea (Amaterdam, 
1858!, by Lektor Lmdman, member of the Academy , and Re- 
searche^i on the cooling of bodies, by Prof. G R Dahlander. 


Hvrlin 


German Chemical Society, January 29 — A W Hofmann, 
vice-president, in the chair — W Beetz claims priority for obser- 
ving the disengagement of hydrogen at both poles of a battery (aa 
lately described by Elsosser) ^ W Bornemann published obser- 
vatuma on the solubility of chloride of iodine, and R. Uibneht 
some on the determination of water and of sugar in wine The 
latter chemist gives warning of a fraud by which glass weights 
arc sold Inaleacl of ones made from rock crystal — K DyckerhofT 
has transformed monochloro-acctuphenonc, CuH^ — CO — CHiCl, 
by thearfion of PClg into two chlorides ; 

Cfllls . CCIa CIICl and Callg . CCl CIICl ; 

— V Meyer, T Barbien, and F Forster by joint and elabaralc 
researches refme the pretended observation of Linnemann and 
Zotta that normal butylamme and nitrous acid yield tsobuiylu 
alcohol. The reaction only yields normal primary buty lie alcohol, 
normal butylene, and normal secondary butylic alcohol, but no 
ifiobutylic alcohol — H Wald has imnsformcd paradinitradi- 
phenjl by the action of sodium-amalgam into paradimtro-azoxy- 
rliphenyl, a crystaLline powder melting at 255", and soluble 


CJI^-NO, ColI,-NO, 
C.fl*— N— N— 

O 


in aniline, but nut m alcohol, ether, or chloroform, and yielding 
ben 7 idine by further reduction with tin and hydrochloric acid 
Isodinitrodiphenyl and sodium amalgam yield d in itro-azodi phenyl, 
(CyH^NOj — Cgll|N)2, a yellow powder melting at 187“ — C. 
Kimidi published researches on inethazonic acid, the sodium- 
salt of which is engendered by the action of beat on mtro- 
metliin-sodium : — 


2 ClIaNaN 0 .i = NaOH + CJIaNaNjjOj. 

This salt with nitrate of diazobenzol, yields red crystals of a 
mixed azo-compound, CnHo^s ■ GgllgN^O-j (azomtrometbal- 
phcnyl), m which two atoms of hydrogen can be replaced by 
metals Nitrate of dia/otoluol gives a corresponding compound. 
— G Burkhardt lias transformed amidotcrcphthalic into oxyte- 
rephthalic acid (with nitrous acid), a powder giving a crystallised 
barium salt and methylic ether. Hydrochloric acid transforms it 
into Qxybenzoic (not salicylic) acid — A. Bacyer has studied 
amidophtholic acid and its well-crystalliscd er hylic ether, which. 
With nitrous acid, yields an ill-defined oily oxyphlbalic acid. 
The simc chemist has I miis formed chloride of phthalyl into 
plilhalic aldehyde by treating it with hydnodic acid and phospho- 
rus With potash it yields a new acid not yet invcBligated The 
same chemist haa transformed phtnandirenechinone, 
by boiling it V.. UiiCidii into diplienylenglycolic acid, Cj.lligO. ■— 

c„n^— CO c, III— con C.U.X /CO,H 

II I or ( C 

c.Hj— CO c,ii4— coon c.ii,/ \oii 

Fhenzinlhrcnechinon Diphcnylen-circolic acid 

He rejects the former formula of the latter body, because it does 
Hot yield by oxidation diphcnic acid. — G. Schultz, by passing oil 
of turpentine through red-hut tubes, has obtained benzol, toluol, 
xylol, n»htalene, phenanthrene, anthracene, and methylanthra- 
cene — F. Hermann has studied the action of sodium on succinic 
ether. The product (probably impure succino-succinic ether) 
yieldb, treated with potash and wuth acetic acid, an acid of the 
compoflitioii 

CHg— CO— CH— COOCgHfi 

I I 

CO— CH— COOH 
uhyl-iuccinyl-iuccinic acid, 
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while with wlphonc »cid it farmi n bleck i^nioTphoiu mMii 
which bj distiUetion yielda hydroc^one. The product of 
potaih with bromine ffiTci bromamle CaBtiOi Air and potwih 
trenslorm the ether into C0l^OJ[CO|H), chinoo dicarbonic 
edd, jellow hair-Iike crystals. — £ bchunck and H. Rocmer, id 
order to discover traces of alizanne in purpurine, expose the 
solution to the air until the latter is oxidisedj when ah^anne, re- 
mainini; behind unaltered, can be recognised by Us absorption- 
bands in the spectroscope The same chemists have found that 
certain impure purpmmes yield a precipitate wuh alum, which u 
decomposed by hydrochloric acid with greater di^cqUy than 
the purpurine compound. The compound thus obtained 
forms gold-brown needles fusing at 231'* decomposed by 
heat into carbonic anhydride and purpuroxanthiHj and cor- 
responding to the formula of purpuroxan thin carl >onic acid 
CijHgOiCOOH — A Kem published re<iearcheB on the action 
of iodide of melhyle on aniline, from which he concludes that 
only dimcthyl-amline and no monnmethyl aniline u formed in 
thu reaction — R, Meyer has tried in yam to convert cuminoi 
into cymol ; and thinks that former assertions to the contrary 
depend upon the presence of preformed cymol in cuminol — 
M. Miirnckc (of the firm of Warmbrunn and Quilitz, in Berlin) 
bliowed a model of a double aspirator, aliq a Bunsen burner 
wilh a tul^ to prolong it, ard a modification of Fletcher’s 
hot air bUst — Gabnel doicribcd phenylic and elUylic ethers 
of tribasic tlilotormic acid, CI|(SK)3, obtained by the action of 
chloroform on the sodium compounds of the coi responding 
mercaptans — A. Klobukowsky showed a lube filled with oxide 
of iron for E Kopp's method of determining chlorine, bromine, 
and iodine in organic compounds, and praised the simplicity of 
this method —A Czech and H. Schtyehcl have found that iso- 
cyanide of phenyl and fcrmic acid are formed by the action of 
dichluracetic acid on aniline — A. W lIofmTnn showed a new 
ycllowish’ied colouring su lib lance called chryioidine, anl estab- 
lished the following remarkable analogies — 

CialljiNg Marlms yellow = Amidoazobenrol, 
Chrysoidme = Dumidoazobenzol, 

Cjalij^Ng rhenylene brown = Trlamldoazobcnzol 

The first body is obtained by the action of nitrous aci 1 on aniline , 
the third by the action of nitrous acid on phenyl ene diamine , the 
new colour (chrysoidinc) by the action of phcnylen diamme on 
newly-prepared diazobcnzule in alcoholic solution 

VltNNA 

Imperial Acadeniy of Sciences, ^November 9, 1S76. — On 
parlhenogenc|Ji of angiospermous plants, by M Kerner.~On 
the shell-glands of Copepoda, by M Claus ^On a modification 
nf Dumas methcKl of determination of vapour-densities, by M. 
IJabcrmann — Researches on the origin of the lowest organ ism<-, 
by M Kra<;an — On the action of secondary electric currenU on 
nerves, by M. Hcischl 

Paris 

Academy of Science!, February 12 — M Feligot in the 
chair. — The following papers were read . — Discovery of three 
small plaoets, 170, 171, and 172, and of a comet, atTuulouse and 
Marseilles, by MM. Tiiserand and Stephan, communicated by 
M. I^verncr. — Researches on calorific spectra (continued), by 
M Desains With refracting apparatus of rock salt, the heat 
accompanying the luminous rays in the solar spectrum is about a 
third of the total heat ; In the spectrum of incandescent platinum 
it IS only a small fraction Similar results aie had with flmt 
apparatus, and M. Desams was unable to make the difference 
disappear by sending the rays from the metal through layers of 
water, though this shortened rhe dark spectrum. lJut spectra 
f om the electric lamp may be rendered much more like those 
obtained from the sun’s rays. The heat in their luminous part 
teems to be about one sixth of the total heat, and if the rays be 
sent through a layer of water ofj to 4 cm , the calorific intensity 
of the dark part is considerably reduced, while the luminous heat 
is hardly affLcted ; this latter being then about a third of the 
total heat as m the soUr spectrum — Prellniinanes of a study 
of living and fobad Kuropean oaks, compared together, by M 
Pe Saporta The races most lugely distributed in Europe, 
particularly Qutreus peduHculatUy sesstiijhra, and pu&Acens, are 
comparatively recent, though their type is old In the south of 
France, at least, these have been preceded by other oakSp that 
have been partly eliminated, partly confined farther southwards 
— On a new catalogue of coloured atars, and on the spectrum of 
Schmidt’s star, by P. Secchi. This work is based on Sebj^- 


lerup’s catalogua, published Vn Qbtem^ou on the 

compu retidn ^ the sianci of February 5, 18^1 Vy G^- Morin, 
He eapreBse 4 regret at the omission from Comptes Rendns of 
information given by MM. WurU, Pasteur, and Bouuiqgault on 
certvn falsifications of alimenta^ sabitances, and urged the 
importance of the subject, and of chemistry detecUng such frauds. 
M. Pasteur stated that of {fourteen coses of preserved jieai 
bought at random in some of the prlndpal quarters of Pans, 
ten contained copper, sometimes even about of the 

total weight of the pTeserves, excluding the liquid ; which 
always contains apme copper when the peas contain it, but 
less. — M. Lory was elected carreipondent for the section of 
mineralogy, in place of the late M Naumann — On the applica- 
tion of photography to obicrvation of the transit of Venus, by 
M. Angot. This relates to determination of the instant of con- 
tacts — Practical formals of velocities and pressures m arms, 
h/ M. Sarran. — On a class of orthogonal systemsi cooipnbing 
isothermal systrms as a particular case, by M Darboux — On 
nitrification by organised fermento, by MM. Schltssing and 
Muntz. He obtained nitrification by passing ammoniacal 
wateri through a porous substance charged with organic matters, 
but there was no trace of nitrate from a filter made of pure sand- 
The active matter, aRer bemg subjected to action of chlorofonn, 
lost its nitrifying properties exactly ai if these Bpecial ferments 
had been kilRd, — Note on certun alterations of glass, by M de 
Luynes Often, 111 moist air, fine parallel stnse form on the 
■surface, and scales come off, which arc found to be of diHcrent 
composition from the gla^^s Aikali^l are almost wholly absent 
in them, and they consist chiefly of earthy iiUcate ; the propor- 
tion of silica rising to 78 per cent , while in normal glass it is 
only 68 The gla&s retains its transparence. — On phosphorescent 
organic bodiesp by M* Radziszewaki, Hy Jrobenz imide, amarine, 
lophine, and the raw product of the action of alcoholic ammonia 
on benzile show phosphorescence m the dark when brought Into 
contact with an alconolic solution of caustic potahli — On the 
fcr.nenlation of urine ; reply to M. Pasteur, by Pi of Bostian, 
—On the toxical properties of salts of copper, by M 
Bergeron. — Method for recognising ioiine in cod-liver oil 
and experiments on abiomtlon of iodide of poLaastum by 
fatty animal matters, by M Uarral He saponifies the fatty 
matter with puUsb, burns the soap, and dissolves in alcohol the 
iodide of potassium forme 1 A goat received fifty centigrammes 
of iodide of potassium daily for eight days with its fool. Butter 
prepared from its milk cjntained a good deal of Iodine The 
kid of a goat thus treated being killed, iodine was found in its 
fat and adipose tiisue. — Researches on the history of respiration 
in fishes, by M Jubert He finds a peculiar respiratory system 
in the Callichthys — On the transparence of the water of Lake 
Leman, by M Forel lie explains the less transparence in 
summer than in winter, by a straiificallon of layers of different 
densities, due to heat on the surface , in winter there is uniform 
density, and powdery particles either sink to the bottom or rise to 
the surface. 
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GOVERNMENT GRANTS IN AID OF 
SCIENCE 

T he Civil Scr trice Estimates for this year contain three 
different sums proposed to be granted by the 
government in aid of scientihc research. As the rircum- 
stances connected with these grants do not appear to be 
generally well understood, it may be convenient to those 
engaged in the Htudy of science to have a short explana- 
tion given to them on the subject. 

The oldest and best known of these grants is that of 
1,000/. which has been given to the Royal Society for 
the last twenty years, for the encouragement of scien- 
tific reseaicb. The distribution of this grant is regu- 
lated by a Committee of the Council and other Fellows 
of the Royal Society, usually denominated the Go- 
vernment Grant Committee ** The manner in which 
it 15 expended is given in the published Proceedings of 
the Royal Society every year. Last year, we observe, 
grants of lOo/. were sanctioned to Mr J, A. Broun, for 
" investigating the effects due to the sun’s rotation and 
magnetism;” to Mr J, N. Lockyer, to enable him ‘Uo 
continue his spectroscopic researches ;”to Dr, Carpenter, 
in aid of his work on Comatula {xsx A ntedon^ as he prefers 
to call It) ; and to Sir W. Thomson and Prof, J. Thom- 
son for the construction of an analysing machine suitable 
for performing certain calculations connected with the 
observation of tides. Other smaJler sums were assigned 
to Dr Stenhouse, Mr. G. J Romanes, Mr W. Crookes, 
and Prof. W, E. Adams, in aid of various researches in 
which these philosophers are respectively engaged 

Last year, as we stated on a former occasion, m conse- 
quence of the report of the Royal Commission on Science, 
the propriety of increasing the amount of this grant was 
considered by the Government. It was ultimately arranged 
that instead of making any alteration in the mode of dis- 
tributing the grant of 1,000/, which seemed to have 
answered its purpose very satisfactorily, a second grant 
of 4,000/ should be made, to be adminimstercd in a dif- 
ferent manner. Instead of being given by the Treasury 
direct to the Royal Society, the new grant, in order to 
carryout another recommendation of the Duke of Devon- 
shire's Commission, to the effect that the scientific work 
and votes should be placed under one Munster, was placed 
in the Pnvy Council Estimates, and will be distributed 
directly by the Lord President, according to a scheme 
prepared by the " Government Grant ” Committee of the 
Royal Society, together with the presidents of fifteen other 
learned societies, who, for this object, are ex officio mem- 
bers of this Committee. 

There are now, therefore, two different grants m aid 
of scientific research administered by the Royal Society - 
that of i,cx>o/, received direct from the Treasury appro- 
priated mainly to the providing of instruments and other 
aasiitance necessary to scientific inquiries ; that of 4,000/. 
applied to the aid of scientific investigators not only by 
providing inatruments and assistance, but by making 
pcnonal allowances or ^ants of money to the investi- 
gators for thdr services. As regards the lastnamed fund, 
VoL XV.— Nou 383 


on the proposed distribution of which the Government 
Fund Committee is now occupied, we understand that Che 
applications made for it for the present financial year 
(1876-77) have amounted to upwards of 14,000/, To 
three sub-commiltees (Physical, Chemical, and Biological) 
who have been for some tune past engaged in investigat- 
ing these applications, is assigned the pleasing task of 
reducing them to more moderate dimensions, and 
bringing them again before the whole Committee, which 
meets to-day, in order that they may be submitted Co 
the Lord President of the Council for his final appro vaL 

When it IS possible to refer Co ibe proceedings of the 
Committee without any breach of confidence, we shall 
stale at length how the gieat question of the endowment 
of research has been aided, or the levcrse, by the action 
of the Fund Committee It is well known that there are 
many Fellows of the Royal Society whose positions as 
workers in science need not be too clearly defined, who 
view with mistrust the liberality of the GovernmenL But 
we have the greatest confidence in the powerful Com- 
mittee which has been formed, and believe that although 
It IS possible mistakes may be made, and endowments 
proposed which may perhaps have a different effect from 
that intended, that the proceedings of the Committee 
viewed as a whole will meet with the warmest approval 
of men of science, and that it will be acknowledged on 
all hands that an important step has been taken in the 
direction of increasing icsearch in our country. 

A thud giant for scientific purposes, which has been 
made for some years by the Goi'ernment, is not so generally 
well known amongst men of science, and as a change 19 
to be made in its administration this year, it may be as 
well to give a few explanations on tlic subject. Com- 
mencing with the year 1871-72, as it appears from the 
Pailiamcntai7 return now before us, a sum of 2,000/. has 
been voted annually to the department of the Privy 
Council Office for “auxiliaiy scientUic investigations.” 
By reference to the same return, it will appear that m 
187J-72 and the three succeeding financial years this sum, 
under the recominend.it ion of Mr. John Simon, late 
Medical Officer of the Privy Council and Local Govern- 
ment Board, was divided pretty nearly equally between 
Dr. Sanderson and Dr Thudichum, portions of the grant 
m each case being devoted to laboratory expenses and the 
payment of skilled assistants. The results of this ex- 
penditure have been various reports on such subjects as 
“ Infective Inflammation,” the " Chemical Changes in the 
Case of Typhus,” and ihe Pathology of “Sheep-pox,” 
and other scientific investigations connected with ques- 
tions of public health, which have been published as 
appendices to Mr. Sunon's reports as Medical Officer of 
the Fnvy Council and Local Government Board. Mr. 
Simon having resigned his office last year, and there 
being no loi\;er any medical officer attached to the Privy 
Council Office, the vote of 2,000/ has, wc observe, in the 
Civil Service Estimates for the present year, been trans- 
ferred to the Local Government Board, and will, we sup- 
pose, be administered in future by Mr. Sdater Booth, the 
President of the Board, under the advice of Dr Seaton, 
who has succeeded Mr. Simon in his functions as prin- 
cipal medical officer of that department. Whether this 
tranifer of the liind will involve any alteration in its 
disposal remains to be proved. 
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THE LIFE OF SIR WILLIAM FAIRBAIRN 

The Lift of Sir William Fairbainii Bart^ LL.D , 

Partly Written by Himself. Edited and 
Completed by William Pole^ F R.S., Member of Council 
of the Institution of Civil En^neeu, (London : 
Lon^nyins, 1S77.} 

art of Engineering is one by which above all others 

-L the influence of science upon the civilisation of the 
world has been proclainied with the loudest voice. Astro- 
nomy may deal with far more tremendous mechanical 
problems and may have done more for establishing the 
exactness of scicntiflc research. Chemistry may have done 
much for the amelioration of sufferings and have given to 
the world vast commercial enterprises. Geology and Metal- 
lurgy have told men whereto And and how to use the wealth 
beneath their feet ; and to Physics we owe the Electric 
Telegraph and a thousand things besides. But Engineer- 
ing, combining all of them with much that is its own, goes 
out to the world and makes itself heard and known by 
every class. Millions who never heard of the Nautical 
Almanac see the feats of navigation and the power of 
ocean ships. The locomotive, diving under mountains 
or flying over valleys leaving civilisation in Us track, 
preaches the power of steam to people who may never 
hear of the dynamical nature of heat. And the splendid 
machinery by which the commonest ihmgs of life are 
made testifies to the greatness and humanising influence 
of that art which, above every other, directs the great 
powers in Nature to the use and convenience of man. 

To Engineenng, civil and mechanical, this country, 
more perhaps than any other, owes its wealth and not a 
little of its fame , and the Biitish public has always 
delighted to honour the veterans of the profession to 
which Its country owes so much, more especially those 
who by great originality of mind, broad unprejudiced 
common sense, sound reasoning, and indomitable perse- 
verance, triumphing over all opposition and difficulty, 
and abandoning the beaten paths of their fellow- men 
(whenever those paths led wide of their mark), have cut 
out for themselves new roads and made themselves 
pioneers in their profession, adding to it fresh lustre, 
and lifting themselves thereby from a humble position of 
life to a great and honoured place in the estimation of 
their fellow-men. Of such men as Brindley, Watt, 
Telford, Stephenson, Rennie, Maudslay, Nasmyth, Whit_ 
worth, and Fairbairn, this country may justly be proud^ 
for with their names are mixed up, m no small degree. Us 
prosperity and its fame. 

The story of such eventful lives cannot but be full of 
interest and instruction \ interesting as tales of the vicis- 
situdes of fortune, the difficulties, trials, hardships, and 
triumphs inseparable from the life of a “ self-made" man, 
and instructive in the highest degree, as putting upon 
record the history and development of those branches of 
human progress which played so important a part in the 
drama of their lives. 

The career of Sir William Fairbaim, which extended 
over eighty-live years, was an exceptionally eventful one, 
and the biography before us possesses an especial in- 
terest from Che fact of its being partly written by himself, 
and written, too, In 10 pleasant and animated a style as to 
cany the reader with him Into all the Kenes of his life. 


and to show that he was as accomplished a writer as he 
was a mechanician. Indeed, he was a mos^ prolifle 
author, having given to the world some eighty publica- 
tions, several being of the highest scientific character, 
and published in the Philosophical Tr ansae tio ns ^ as well 
as several large and important works upon engineering 
subjects. 

William Fairbaim, like his friend, George Stephenson, 
raised himself from the humblest rank of life, being the 
I son of a small farmer or ** portioner " of Kelso, where he 
was born in the year 1789. When little over four years 
old he attended the parish school, where he learnt to read 
from some of the best poets and prose- writers, and in his 
own words, “ if to these be added a course of Arithmetic 
as far as Practice and the Uulc-of-Three, they will consti- 
tute the whole of my stock of knowledge up to my tenth 
year.’' He gives a lively description of the hard training 
which prevailed in Scotland at that peiiod, and of the 
sevcriLy with which discipline was enforced in the Scottish 
schools At the age of fifteen Fairbaim was apprenticed 
to a Mr. Robinson, a millwright at the Percy Mam Colliery, 
near North Shields, and here he had a rough time of it. 
Surrounded by temptations of every kind, and with the 
lowest possible of companions to associate with, he 
sketched out for himself a weekly curriculum of study, 
111 which literature, mathematics, and recreation were 
pretty evenly distributed. This he kept up with wonder- 
ful constancy, and in a short time was able to turn the 
tables upon those who ridiculed him, by proving the 
superiority which learning gave him. 

It was also at this time that he made the acquaintance of 
George Stephenson, who had then charge of an engine at 
Willixigton Ballast Hill, only a mile or two from Percy Mam 
Colliery. The two young men, who were nearly of the 
same age, and weie both earnest m their love for mecha- 
nics, here formed a friendship which lasted through Life. 
It IS on record that in the summer evenings Fairbaim was 
accustomed to go over and sec his friend, and would fre- 
quently attend to the Ballast Hill engine for a few hours, 
in Older to enable Stephenson to take a two or Ihrcc 
hours' turn at heaving ballast out of the collier vessels, 
by which he earned a small addition to his regular wages * 
and he often, in after life, alluded with pride and satis- 
faction to hi 5 early intimacy and close friendship with the 
great founder of the railway system. 

At the age of twenty-one, Fairbaim, wishing to sec 
more of the world, and^being at this time of a roving dis* 
position, went m search of other employment, which he 
obtained first at Newcastle, then at B^lington. From 
here he went to London in the winter of 1811 with 
2/. Js. Sd. in his pocket, and immediately set out to look 
for work, which he failed to get, through the tyranny of 
the Millwright’s Trades-union Society. For some time 
after this Wilham Fairbaim was more or less a rolling 
stone,” tTavclling about the country picking up odd repair-' 
ing jobs, and seldom remaining in one place for long. 

We find him in Bath, Bristol, South Wales, Dublin, 
Liverpool, and Manchester, which he entered in the 
winter of 1813, when he was in his twenty-fourth year, 
and obtained employment with Mr. Adam Parkinson, 
with whom he remained two years . he was at this time 
earning thirty shillings per week, and this enabled him 
to fulfil in 1816 his engagement 1^ marriage, which had 
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exiflled For five ycari. From thii time he determined no 
longer to remain the servant of another, but by a bold 
effort to take an independent position. 

The result of this determination was that he entered 
into a partnership with an old sbopmate of the name of 
Lillie, and in a miserable shed which they hired for 
twelve shillings a week they set up a lathe which had to 
be turned by hand, and thus began a business which but 
a few years afterwards had a world-wide reputation. 

The first order that came to the new firm was a some- 
what important one — the taking down and renewal of the 
whole of the shafting in an extensive cotton-mill belong- 
ing to Messrs. Adam and Geofge Murray. In carrying 
out this work, originality of mind and sound reasoning 
powers which Fairbaim brought to bear upon everything 
he undertook, came to his aid : he saw that the old sys- 
tem of mill- gearing was wrong in principle, that quick 
shafts and small drums would do the work with a great 
saving of power and space, and thus he revolution- 
ised the whole system of mill- work, and Che firm of Fair- 
bairn and Lillie became the leading millwrights of the 
district Orders poured in upon them from all sides, and 
they lenioved from (he shed to a larger building, to which 
was afterwards added a cellar. 

1 was " Mr Fairbairn says, “ designer, draughtsman, 
and book-keeper, and in order to meet all the require- 
ments of the concern and keep Mr Lillie's department in 
the shop cunstantly going, I had to rise with the sun in 
the summer and some hours before it in winter, in order 
to make the entries and post the books before breakfast 
In the remainder of the day 1 had either to draw out the 
work or to ride fifteen or sixteen miles on a hired hack to 
consult with proprietors, take dimensions, and arrange 
the principle upon which the work was to be constructed,’* 

Four or five years passed m this manner, and though 
the firm was always short of money it was daily increasing 
in prosperity ; orders came in far beyond what they could 
execute, they kept adding to ihcir stock of tools, and ulti- 
mately purchased a second-hand steam- engine by Boulton 
and Walt, bought a piece of ground, and erected a larger 
and more convenient workshop 

In the year 1834 Mr P'airbairn designer! and carried 
out the great Catrine Bank water-wheels in Ayrshire, in 
which he introduced so many improvements upon the old 
system of water power, that his firm for many years stood 
almost alone for such work, and received orders from all 
paits of the Continent until the pimciplc which he had 
introduced became generally known Thus the business 
increased, and in the year 1830 their stock-book showed 
a balance of nearly 40,000/., and left them lufiicient funds 
to incieasc their works, so as to be capable of employing 
300 men. During this year William Fairbairn was elected 
a member of tho Institution of Civil Engineers under the 
presidency of Thomas Telford. 

The following two years were occupied in his celebrated 
experiments for the investigation of the properties of iron 
boats and the application of steam power to canal navi- 
gation, and It was In connection with this investigation 
that he made bis first essay in engineering literature, 
** Remarks on Canal Navigation," which was published 
by Longmans In 1831. 

These experiments led to the construction by bis firm 
and from h&s designSi of the LordDundas. a imnll paddle- 
wheel vessel, built entirely^of iron, and driven by a steam- 


engine of o-hoTse-power, This was the first iron stcam- 
veiscl, and the results of its trials were looked for with 
considerable excitement. Mr. Fairbairn gives a most 
interesting account of this little vessel and of her sea 
trip from Liverpool to Glasgow, a voyage not unattended 
with danger through the error of the compass due to the 
magnetic infiuence of the iron, of which the vessel was 
constructed ; and no greater instance of the clearness of 
perception of this young engineer can be given than the 
fact that he not only detected at once the cause of the 
aberration of the vesiel’s course, but also corrected the 
compass error, compensating the ship's attraction by 
pieces of iron placed in the vicinity of the needle. 

In the year 1832 a dissolution of partnership took 
place, and the Manchester works came into the sole pos- 
session of Mr. Fairbairn. Soon after this the subject of 
iron shipbuilding began to attract public attention, and 
he had many orders for vessels between 100 and 250 tons 
burden, which had co be built in Manchester, taken to 
pieces, and rebuilt at a seaport. To avoid this obvious 
inconvenience, and believing there was large business to 
be done in this branch of Engineering, Mr. Fairbairn 
bought a plot of land on the Thames, at Millwall, where, 
besides his Manchester business, he carried on for thir- 
teen years large ship-building operations, having during 
that time built upwards of a hundred vessels, including 
several for the Royal Navy , but, with the exception of 
ilie first two years, the concern was a losing one, and it 
was ultimately wound up and sold at great loss After 
passing through several hands it came into the possession 
of Mr. Scott Russell, and it was on this spot that the 
Great Eastern was built. 

It was at these works that Fairbairn’s celebrated expe- 
rimental researches, in connection with Mr. Eaton HoJg- 
kinson, upon the strength of cast iron were carried on, and 
it was here that he conducted the experiments previous 
to the designing of the Britannia and Conway tubular 
bridges, and which led to his invention of the rectangular 
self-supporting tube, having cellular top and bottom sides. 
This is the essential principle of construction in those 
triumphant feats of engineering skill, and in connection 
with which his share of the merit is too often passed 
over. 

This invention, for which a patent was taken out in hli 
name with the concurrence of Mr. Stephenson, led to his 
being invited by the Chevalier Bunsen, at that time the 
Prussian Minister, to visit Berlin in order to confer with 
the authorities upon the erection at Cologne of a tubular 
bridge for the purpose of carrying the railway across the 
Rhine. This bndge, as far as he was concerned, was 
never built, but it led to a warm friendship between him- 
self and Alexander von Humboldt, as well as with Bun- 
sen, and the chapter relating (0 this connection will be of 
the greatest interest to the readers of this journal, con- 
taining, as it does, letters of Humboldt and Bunsen, and 
some very interesting letters of Sir William Fairbairn. 
Describing, in a letter to Dr. Robinson, of Armagh Ob- 
servatory, his dining at the table of the King of Prussia 
where he made the acquaintance of Humboldt, be gives 
his impression of the great philosopher as follows . — 

** 1 must, however, inform you that I was seated with 
feelings of pride and gratificBtion beside a greater xsm 
than the King, and enjoyed the benefit of a conversation 
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■imilar to tbtt I had the pleasure to hsten to on the occa- 
iion of a recent visit to a highly valued feiend of kindred 
mind and pursuits. I cannot express to you how much I 
valued the society of this amiable and distinguished man. 
At eighty years of age he possesses the mental energies 
of a man of fortyj and retains what appears to me to 
be the desideratum of advancing years, a mind susceptible 
of impressionii with a power of discernment and reten- 
tion which can only be looked for in the maturity of 
life. Such, however, is the mind of Humboldt, perfectly 
alive to every improvement and every development in the 
advancement of ms favourite studies.” 

It II pleasant to compare this letter with one written 
by Humboldt to Bunsen, as showing that this cordial 
feeling was mutual between them , in it Baron Humboldt 
says * — 

“ I cannot be grateful enough to you for having made 
us acquainted with a man possessing so much knowledge, 
so higJily esteemed by all, so amiable, and so modest;” 
and he adds " The king was enchanted by the de- 
meanour of the great man, and Mr. Fairbairn did not like 
less the frank and hearty demeanour of the King.” 

An interesting chapter of this interesting book is that de- 
voted to the researches for the experimental determination 
of the influence of pressure in the piocess of solidification 
as bearing upon the solution of the question of the solidity 
or fluidity of the centre of the earth, and the thickness of 
the earth’s crust. This inquiry was instigated by the late 
Mr. Hopkins, of Cambridge, and was carried on at Mr 
Fairbaim's Works at Manchester, in conjunction with Mr, 
Joule and Prof, (now Sir William) Thomson. As the ex- 
periments involved the submitting of various aubst,inccs to 
enormous pressures — sometimes as great as 6,ocki pounds 
upon the square inch — the mechanical fertility of Mr Fair- 
bairn’a mind was of veiy great value to the investigation. 
The results of these experiments pointed to the conclu- 
sion that the least thickness that can be assigned to the 
solid envelope of the earth must be consideiably greater 
than geologists have imagined it to be. This investiga- 
tion was earned on three-and- twenty years ago, and it is 
interesting to notice that its result corroborates in a re- 
markable degree the conclusion which Sir William 
Thomson enunciated at the recent meeting of the British 
Association at Glasgow, 

As a scientific man Sir William Fairbaim held a high 
position, he had an essentially, analytical mind, seeing, by 
an intuitive reasoning characteristic of him, into the prin- 
ciples of things, separating essential from accidental 
results, and thereby directing his experiments Co the best 
advantage. In 1850 he became a Fellow of the Royal 
Society, and two years after a Corresponding Member 
of the Institute of France In 1861 he was the pre- 
sident of the Manchester Literary and Philosophical 
Society, which office he had held for five years. In i860 
he received one of the Royal medals of the Royal Society 
for his papers in the Philowphical Transactiom^ and the 
following year he held the office of President of the British 
Association, which met at Manchester. In considera- 
dpn of this and of his services to engineering science he 
wai offered the dignity of knighthood, which he refused. 
Eight years after, and when in the eightieth year of his 
age, he atcepted a baronetcy which was offered him by 
Mr Gladstone's Government, He survived this honour 
five years. 

A more useful and eventful life than that of Sir William 
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Fairbairn rarely falls to the' lot of a biographar to record* 
The work before us shows, however, that it has fallen into 
good hands. Dr. Pole is himself an engineer and a man 
of science . he was associated with Sir William Fairbairn 
in many of his works, and he possessed exceptional quali- 
fications for telling the stoiy of such a life. The interest-^ 
whether personal, historical, or scientific — is maintained 
throughout the book, and as an autobiography of great 
literary merit we would recommend it to Our readers. 

C. W. C. 


GROTH'S CRYSTALLOGRAPHY^ 
Physikalisthe Krystaliographie und EinUitung in die 
krystaiiogf apkiscke ICennintss def wichitgereH Sub- 
stansen. Von P. Groth. Mit 557 Holzschnitten im 
Text, einer Buntdruck, und 2 litho graph irten Tafeln. 
(Leipzig : Wilhelm Engelmann, 1876.) 

P ROF, GROTH has written a good book on a subject 
for which, if it attracts but few students in England, 
German universities will supply readers. It is a good 
book, as being written by a man whose work puts him in 
an authoritative position for writing it, while to anyone 
who IS master of the small mathematical experience 
needed it is eminently readable, is to the point, and not 
too voluminous It is moreover copiously and well illus- 
trated. Of course, even as an Arabic chronicler of the 
events of his time, invariably commences his history 
with the origin of things, and the early traditions of man- 
kind, so a German professor who writes on crystallo- 
graphic optics, of necessity devotes a good many pages to 
a sketch of the fundamental laws of optics and the general 
principles of the undulatory theory Our author, how- 
ever, while doing so never loses sight of his purpose, 
and a few pages so occupied are probably intended to fill 
a void m the training of some of those for whom the book 
IS intended. 

Indeed for the student who wishes to obtain only so 
much knowledge of the priAciplcs of physical optics as is 
requisite for following the methods of the crystallographer, 
It would be difficult to find a more compendious and 
useful statement and illustration of those principles than 
in Prof. Croth's book ; the exposition of them being so 
completely cleared of difficult mathematical language that 
the student might be led on to the possession of a fair 
insight into the optical characters of a crystal without 
any idea of the profound and splendid senes of mathe- 
matical acLiievemenls by which the theory of light has 
been elaborated. 

Prof. Groth has dealt in a similar if less complete 
way with the thermic properties of crystals. One might 
perhaps have expected a fuller treatment of the subjects 
of cohesion and cleavage, of the relations of crystals to 
magnetism, and of the results and the best methods of 
experimenting on pyroelectric crystals, in a treatise on 
the physical aspects of crystallography. 

What is perhaps the best part of Prof. Groth's work is 
tbe description of the instruments used by the cryitallo- 
grapher, such as the polarisation-instrument ” as he 
calls that necessary companion which has been hitherto 
known, under its very usual form, as a N(htemberg, or as 
a polariscope, or as a polarising microscope. This in- 
strument has been reconstructed by our author In an 
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improved form, v^hich gives a field nearly if not quite as 
large as that of the instrument of Nfirremberg and some- 
what better definition near the edges ; and, by the use of 
a scale engraved on a glass plate, approximate measure- 
ments of the angle of the optic axes of a crystal can be 
obtained when the apparent angle is not too great for the 
optic axes, or rather the eyes of the axes to be seen in 
the field of the instrument. 

The application of the principle of von Kobell's 
stauroscope, enhanced m its sensitiveness by the use of 
the ingenious doubled calcite plate of Brezina, is also 
valuable for ensuring precision in determining the direc- 
tions of the principal sections of a crystal, and is for 
example far more commodious than Dcscloizeaux’s 
method of dividing a plate of an oblique crystal, cut 
parallel to the plane of symmetry, into two, and turning 
them after the manner of an artificial twin. 

The crystallographic portion of Pi of Gioth’s work is 
good, especially so from the point of view of the student in 
the German universities, where the honoured name of 
Naumann still holds crystallographcrs by the spell of a 
notation which has the advantage of looking very simple, 
while in reality it is complex and incomplete, and for 
purposes of calculation, and indeed for other than a very 
superficial crystallographic representation of crystal forms 
— not of crystal faces- has next to no value. 

Of course, Prof Groth Is loo sound and excellent a crys- 
tallographcr not to feel and to acknowledge as he docs in 
his preface, the great superiority of the method of Prof 
Miller for all the purposes which give cr>stallography its 
character as a science ; and accordingly he introduces his 
renders to the system of Miller, co-ordinating the two 
methods of notation in his descriptions of crystalline forms. 

Indeed, when he touches on the fundamental principles 
of crystallogr.iphy in his section on the doctrine of zones, 
he discards at once the notation of his illustrious country- 
man, and handles the subject entirely in the language and 
method of Miller , a language and method which in f.ict 
are the result of an elegant development of the original 
principle of Weiss, and were first independently em- 
ployed by the famous German mathematician, Grass- 
mann. In point of fact evci y crystallographcr now uses Ihc 
Millerian formulae, and actually while using the notation 
of Naumann, prefers to translate it into the simpler 
symbols of Miller m oidcr to deduce the determinants 
rather than employ the earlier modvs of calculation. 

Again, what cry s tall ographer who has had to convert 
the notation of Naumann for the rhombohedral into that 
for the hexagonal system, but knows the complexity of the 
process, and must recognise the superficial character of 
that notalion? Moreover, for a distinctive representa. 
tion of heim- symmetrical or tet at to- symmetrical forms in 
language or writing that carries a scientific meaning, the 
notation of Naumann is powerless. 

But Prof. Groth is writing for a German public, and 
he has to write a book that will be read. It is to be 
hoped that bis work will be widely read, so widely as that 
his intelligent countrymen may be prepared, when it 
reaches a scooiid er at furthest a third edition, to accept 
the change to the Anglo-German notation and methods 
which Weiss, Neumann, Graasmann, Whewell, and Miller 
(five of the greatest names among European crystal- 
lographcts), have eUboratad, 


There remains, however, a word to be said upon the 
examples selected by Prof. Groth to illustrate this part of 
his treatise. They are as interesting to the crystal- 
lographer as they are excellent from the point of view of 
illustrations , for the publication of several of them in 
this form serves to bnng together valuable iJJustraiions 
of the different kinds of merosymmetry, of which some 
are new, while others have to be sought for only in the 
memoirs m which they appeared. 

It may have been the result of a practical estimate of 
the smallness of the number of Englishmen who would 
have been interested in scciug them, that prevented Herr 
Fuess, the optical-instrumcnt-maker of Berlin, from 
sending to the Loan Exhibition a set of the instruments 
in the improvement of which he has been so largely 
guided by Prof Groth It was, however, a short-sighted 
view, for the students of this subject are increasing , the 
physical laboratories of Oxford and Cambridge, and 
some London teachers of physics, are, for instance, turn- 
ing out students quite competent to handle and to appre- 
ciate such implements of research ; and for all such 
students the instruments of Solcil and the other French 
makers represented in the Loan Collection naturally have 
the greater attraction due to proximity and to their having 
been for several months where they could be seen and 
handled by English teachers and their students. 

I N. S. M 


OUR BOOK SHELF 

Lii Di^tsiion NotesurU Rohdes Ferments dans 

la Hutrieion des Platflt r. Par E Morren, (Gand, 
1876.) 

This paper is brought forward by Prof. Morren as a 
supplement to his observations on carnivorous plants. 
Its mam point is the statement that digestion is not a 
function exclusively of those plants termed carni- 
vorous,'* but IS a process common to all living bemgi, 
vegetable as well as animal. Animal digestion is, he staten, 
according to the most approved view, a process of fer- 
mentation consisting esseniially in a transformation of 
colloids into crystalloids, this change being a necessaty 
preliminary to absorption. In the same manner all planl3 
digest ; and the process is precisely analogous to that 
animals, and ib again essential before assimilation Is 
possible The ordinary vegetable ferment for the conver- 
sion of starch into glucose is diastase, which has been 
detected in barley ; it occurs also in the tubers of tb;e 
potato, near the “eyes" For the fermentation or digel- 
tion of nitrogenous substances, albummoids, a dilTerer^t 
ferment is required, and this we have in pepsine, whic h 
has been detected by several observers in the viscid seen - 
tion of I>lcpentheSy Druwra^ and other insectivorous plant i. 
According to Masters, it occurs also in the nectariei 'Sf 
Helhdortts j and a similar substance has long been knovni 
m the latex of Carica Papaya, Vegetable digestion Ss 
therefore as widely diffused and as various a phenomenon 
as animal digestion, and consists in the transformation jpf 
the raw insoluble food material into soluble ciystalloi'ls 
capable of assimilation. It takes place chiefly in the 
reservoirs of reserve-material — seeds, undergroui(d 
steins, roots, the burk, Che pith. The nutritioa of planjts 
is made up of three successive processes — claboratiori^, 
digestion, assimilation. The first coosists in the produc- 
tion, out of Its elements, of a carbo-hydrate, and can take 
place only under the influence of light Digestion copi- 

I siats essentially in hydration— as in the conversion lof 
starch into gincose — Biid is aaaocUted with an evolntldm 
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of carbonic aod. It is accompanied by a molecular 
change which renders the resulting product soluble and 
diffusible Assimilation is simply the absorption by the 
living tissue of the substances uus preparcdp one of the 
chief processes which accompanies it being the rever- 
sion, by loss of water, of the glucose to the condition of 
cellulose, a substance isomeric but not isomorphic with 
starch. Intussusception, therefore, is a process which 
can only succeed digestion. No essential aifferenco can, 
in fact, be maintained between the manner in which 
animals and plants digest their food. A. W. B. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himsdf responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of r^ected manuscripts 
No notice is taken of anonymous communications.] 

Hygroscopic Seeds 

I HAVR lately received an intereBllng letter from Fritz Muller, 
in St CathenUB, Brazil, on the subject of hygroscopic iccd^. He 
telli me that in the highlands of the Uruguay he has succeeded in 
discovering more than a dozen grosseij oa well as a species of 
geranium, whose awns are capable of hygroscopic torsion He 
his been so kind as to send me specimens of the grass-seeds, 
and many of them appear to be as beautifully adapted os those 
of Slipa, Avena, &c., for penetrating the ground in the manner 
which 1 have elsewhere described. ' The mo t cunous among 
the specimeni received are the seeds belonging to the genua Ans- 
tida. In one of these the awn is longitudinally divided into 
three fine tails, six or eight inches m length, each of which twists 
on Its own axis when the seed is dried, These tads project in three 
directions, and more or less at right angles to the axis of the seed, 
and Fritz Muller states Lliat they serve to hold it in an upright 
position with its lower end lesling on the ground The Feed is 
pomled and barbed in the usual manner, and when it is made to 
rotate by the twisting of the awns, it evidently forms a most 
effectual boring- instrument, fur Fniz Muller found many seeds 
which had penetrated the hard soil in which the parent plant 
was growing Another species of Anslida is interesting to me, 
because it iflustrates the explanation which 1 gave of the torsion 
of the awn of Slipa, namely, that each individual cell of which 
the awn is composed is capable of torsion, and their combined 
action results ui the twisting of the whole awn Now in this 
species of Anitida, each of the three tails into which the awn is 
divided is capable of tursion on its own axis, and os the seed dries 
they twist up into a perfect three -stranded rope, just as the com- 
ponent ccUa combine to produce the ropc-like twist of llie Stiua 
awn. And as the tails wind together and form the strands, tne 
seed Is made to rotate and thus Imry itself m the ground. 

Down, Beckenham, February 19 Francis Darwin 


Mind and Matter 

But for illness I would have made an earlier reply to 
IVfr, Duncon'a couiteonsly-expieased objections (Nature, vol. 
a.'v, p. 295) to my analysis (Naturr, vol xv , p 217) 
cd hia very ingenious ** solution" (Naiurb, vol. xv, p 
yfi). A general "mistake,” and an " essential omission/' are 
the charges against me The mistake is in " regarding what 
^ros intended to solve a problem as intended to prove an alleged 
f.ict ” "The alleged fact," he adds, "that coniciouiness 
depends on nervons organiration, 1 assumed to be a /act, and 
undertook to indicate hoio the dependence might be conceived, 
or regarded, to exist." He says that 1 clearly understood this 
* 'at starting " Where now is it that 1 " fell into the error? " 
Itu first step towards " clearioe away difficulties in the way of 
OUT conceiving the relation of coniciousneu to matter," is to 
iBega this fact . " It is no more difficult to conceive of matter 
btiog inbjectlve than of spirit being subjective." This la a 
dogmatic ataleircnt about our powen of conceiving ; no hint of 
bflp ai to how we may conceive. We ordmixily conceive of 
"I spirit "'—the "ego,” the "subject" — as susceptible toconscious- 
msis, or "lubfcctive," because we (the ego) feel we are conscious; 
hist is it *' as easy " to conceive of a stone as susceptible to con- 
iclottineis, i.e nit^ccLLve? To say it is, I called a petiiio prin^ 

■ Trane, Limi. Sec,, vol 1 , pvt 3, 149^ ilTe. 


cipii, because it aunmei that conceivability which hu to he 
established, 1 used the word " probability " as involving con* 
celvability ; for can we Intelligibly aitume a probability without 
a concepiion of what that probabilpy is? But Mr Duncan 
contends that his position Is " conctivable a >3 a hypolhciis, true 
or false." Unquestionably we may conceive some one slaiing 
any hypothesia — a stone feels, fire freezes — but to conceive one 
doing this Is not to have a concept of any part of the operation 
as hypothesised, however we may attach a meaning to the terms 
as such. Again, if any hypothesis, true orfslie, is already con- 
ceivable, this fact cannot favour Mr Duncan 

So far £ have not been led ‘ ' to mistake allegations of the 
conceivability of a notion for aisumpuons or ml ended proofs 
that the nolion is true " To the next position, "How energy is 
related to matter, Is no less mysterious than how subjectivity 
may be a property of matter," my objection was twofold - first, 
to the illogical form ; second, to the argument lUcIf Mr Duncan 
replies, "The parity ofmystery wasnotlntended to establish parity 
of probability as to facts, but merely parity of conceivability " 
Now what IS conceivable in the known case? The facial energy 
being related to matter. Next, whit here is my^lenoui or tneon* 
ceivS>lel — the manner how these are related, h inally, what Is the 
parallel to establish? Mr. Duncan answers, '*Not the parity of 
probability as to facts, but merely parity of conceivability " 
But the conceivability of how energy is related to matter equals 
zero, therefore, by parity of reasoning, I he conceivability of how 
subjectivity is related to matter equals zero 1 commented, 
Lherefore, on oil that this argument supplied — a bare sbnflow of 
proMility. My next objcclion to the position, "Kneigymay 
be divided, why not subjectivity?" is Ftiiclly categorical, and no 
flaw has been found in it, nor, intrinsically, in any of my objec- 
tions, which have now been shown to apply to "conLcivahility " 
Of the omission, Mr Duncan says — "The essential part of my 
solution which Indicated roughly Ihe modus of the connection 
between matter nnd consciousness, and which dealt with the 
great difficulLy of tlie question, How to account for the two 
aspects of matter, the conscious and the unconscious? has not 
been touched by Mr Tapper, " Because all this was based on 
the unienable ground that "subjectivity may be divided," I 
closed my anaiybis here ; but will conclude with a few remarka 
on the ingenious and original parallels drawn by Mr Duncan. 

"As energy potential is rest, 50 subjectivity potential is un- 
consciousnesB As IciiilIic energy is motion, so active subjectivity 
is coDBCiQUEncss " Nuw energy, both to the materialist and Ins 
opponent, is a hypothesis, not a phenomenon , and it u not 
legitimate to support one hypothesis by another 

Again, if subjectivity is defined "susceptibility to consciuui- 
ncsi," some Bub-definilion of " subccptibility " is needed, for if 
non -innervated matter, as Mr. Duncan admits, itnevei conscious, 
then matter in this form being non-sitsceptibU to consciousness, is 
by the definition non-subjcclive a conclusion opposed to Mr 
Duncan’s " all matter is subjective or sutcepliblc to conscious- 
ness," his qu all ficaL 1011, that non-innervatcd matter is only 
"potentially subjective" not availing unless this teim mean 
non-subjective, and leave us with the above contradiction The 
expression " all forms of matter may, by innervation, be made 
susceptible," &c., would indeed carry the conclusion "all matter 
may be made subjective," but then subjectivity would be an 
accident, nut a properly of matter as defined by Mr Duncan. 
Lastly, to the phenomcnalist who would invcsiigate, and 
create, nature, matter, or a fancied common substance for 
support of all phenomena, is pci haps the most unwaiinnt/ 
all assumptions. J L, Tur/ 


Atmospheric Currcnls 

Mr. Clemunt Ley thinks (see his letter in Nature,F^ 
p. 333) that II the coith’s almoiphere contained no^^ 
vapour, the great currents of atmospheric drculation wde 
quite unlike what they ore. 1 ihuk, on the contrary, 
certain oi the cstabli^ed truthi of physical asironomyt if 
there were no watery vapour the great currents, thouglthe 
storms and other temporary disturb necs, w ouid be nenhat 
they actually are. 

All winds belonging to the great currents, though fcnX 
winds, form port of a lyitem of circulatiou between 
toriol and the polar regions which is caused 1^ the dil^ of 
those regions in temperature, Equatorial air iiconstontflzig 
towards ihe poles, and polar oir towards Ihe equator ; lua- 
torial oir brings the grciter rotatory velociiy of the 
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regioiu into the higher Utitudei, and the polar air hringi the 
less rotatoiy velocity of the polar regions into the lower lati- 
tudes. The latter constitute the trade-winds, which move more 
slowly than the earth's rotation, and consequently appear as an 
almoipheric current from the east j the iormer constitute the 
''counter- trades,’' which move more rapidly than the earth's 
rotation, and appear as an almoEphenc current from the west. 

The centrifugal force of the "counter trades” as they circle 
round the poles, is the cau^e of the polar depression of the 
heroine ter. 

The law of reaction makes it impossible for the earth's rota- 
tion to be either accelerated or retarded by the winds, and 
consequently tile entire " tursiunal force” exerted by the winds 
on the earth mu&t, at any ('ivtrn time, be equal in Ihe easterly 
and ncfaterly directions 

1 have now described in outline what theory shows that the 
circulation of the atmu>3pbere would be in the absence of watery 
vapour and in the presence of the sun’s heat and the eardi’q 
rotation ; and observation show^ that such is the actual circula- 
tion on the large scile, and not taking account of local dis- 
turbances. JuHN MuKriiv 

Old Forge, Dunmurry, Co. Antrim, Fcbmary 23 


Halo round Shadow 

It IB not uncommon for an uliserver, when looking at hia own 
shadow on rougli ground or turbid water, to see its head sur- 
rounded by a hnlo, of winch the lirighieBt pait is in contact with 
the shadow. 

This phenomenon bos often elicited notice, but os far os I am 
aware has not before now been explained, nor do those who 
have ineni Kincil it seem to have observed that its appearmcc 
depended on the nature of the rut face leceiving the shallow 

The condUiona necessary for the production of these halos 
are 

I, That the screen, as whatever the shadow ia Cast on nii^y be 
called, should not be a continuous surface, but a number of sniiil 
surfaces with intervals between them, each of ihcsc small sut- 
fucea of course casting its own shadow on whatever happens to 
be behind it, 

2 That the shadow should be at a considerable distance from 
the observer. 

3 That the light should not fall very obliquely on the scraen 

The first of these conditions only Is esscnlial, but the fulfil- 
ment of the lost two makes the phenomenon more marked. 

Rough gross forms a good screen, especially if, oa In the 
diagram, conditions 2 and 3 are fuiniled by the shadow being 



cait on one aide of a valley, while the observer is standing on 
the other. 

In the case of ihe shadow on turbid water, it must be remem- 
bered that it u not the surface of the water which forms the 
screen, but the particles suspended in it 

The general explanation of these halos is this — 

From the observer’s point of view the screen in the immediate 
neighbourhood of the shadow of the head ia seen in nearly the same 
direction as it would be from the source of light. In this direc- 
tiOlU thcrafdre, each of the small surfaces of which the screen is 
made up will We ita own shadow, but this wiU be tiue of no 
other direction ; and the effect on the whole will be that the 
aaecn will appear brighter close to the shadow of the observer's 
bead than dsewhere. 

To examine this rather mdre in detail, let m a o be a section 


of the ground passing through the ubiirver at m and lus shadow 
at O, Let 

o'p = r o'MP = < 
o’ p M a a right angle. 

Let w and ni be Ihe projections on of the average breadth 
of the sections of the iimall surfaces made by the plane M A0, 
and the average distance between them respectively, and let h 
be the avur.ige distance of each of the small surfaces from its 
own 'shadow. 

Then the amount of light received from any space rd^ 
(w + tl '') may, arUi is farihus^ be taken without any great error 
as a measure nf the brightness of the one who^e mean radius Is 
r-, and whose breadth is w + id being a small rotation of r 
about d M), and this will he proportnmal to w + tu’ — hsm. /, 
ITie decrease in bnglUness is pro|u>rrinnal to h and mh. i, and 
will reach a maximum when A sin z = iu, v) < id ^ r.r =1/ if 
«/ < rt . 

Outride the circle dtfined by this value of i the bnghtncfls 
will be sensibly con'-lant, because the quanliUes of which 7i», «/ 
and h are the average values have all manner of acfual values, 
even in a very small space. 

These expressions are only approximate, hut (hey serve, as 
well as the longer exact formulze, to show the general laws of 
the phenomenon Arn(m ph Malloch 

Meteor 

This evening, at close upon twenty minutes past six, u 1 was 
walking in my garden towards the almost full moon (which was 
very bright), I observed a biiliiant meteor pass fmm right to left 
over, and very near, the moon’is disc it was vuib'e for a distance 
of about twice her diameter hrom ihe amount of daylight, and 
the extreme bnghtiicsJs of the moon, I judge ihis meteor to be 
worth recording C M Inolehy 

Valcntinei, Ilford, February 26 

Tape-worm of Rabbits 

So far as I am aware the only evidence in favour of the view 
that Roikriocephali present no hydatid siage la that which has 
been furnished by the restaichwof Knoth To me 11 has always 
seemed that this evidence is insuilicient fully to overcome the 
analogical probabilily that lajie- worms of lhi<; genus resemble 
tape-worms of other ginera in passing through a hydatid stage — 
and this notwithsranding the occurrence of a ciliated embryo. 
However, m my previous letter I ought no doubt to have alluded 
to the researches of Knoch, and should certainly have done so 
had my object in writing been other than it waa, 1 r , merely to 
ascert^ whether anyone had as yet LikeA the trouble to trace 
the life- history of the rabbit's tape-worm 

February 20 Ghorgk J Romanes 


A PROBLEM IN THE NATURAL HISTORY 
OF THE SALMON 

M r. frank BUCKLAND, m giving evidence before 
the Farliamcnti^ Committee, u hich during last 
aession of Parliament inquired into the condition of oUr 
oyster fisheries, stated that a salmon Salmo sa/ar) 
does not breed every year, but every three years ' ” On 
being asked by a member of the Committee if he had any 
proof of his averment, Mr Buckland stated that, he 
had a great idea of it," but was deficient in proof. Before 
examining this alleged fact in the life of the salmon, ad- 
vanced by Mr Buckland,it is proper that we should state 
briefly what induced him to make known his idea, 

Wl^le illustrating the theory of oyster spatting, and 
telling the Commissioners that all the individual oysters 
on a sca/^ would not be found exuding their young at the 
same time, however favourable for spatting the period 
might be, Mr. Buckland also enunciaM his opinion as to 
the peric^s at which salmon spawn. That gentleman 
holds that only one of every six oysters on a sca/p will be 
found in a procreant state during the same season ; and, 
by way of clenching his illustration, he said, ‘'you never 
get salmon always breeding the same year, they take time 
to recover themselves, and so forth This latter state- 
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nient la TAther obscure ; but the interpretation undoubtedly 
ii, that the same salmon docs not breed every season, It 
would be instructive if Mr. Buckland were to state his 
ideas on this feature of the natural history of Salmo safar 
at greater lenc'th, giving at the same time a precis of the 
data on which he has formed his opinion ; because the 
views hitherto entertained of the spawning of salmon have 
been mostly contrary to those promulgated by Mr. Buck- 
land, the prevailing idea being that salmon spawn annually. 
Some persons, indeed, promulgated a theory of the salmon 
being able to spawn twice in the same year, doubtless 
founded on the fact of individuals having been known to 
go to, and return from, the sea within a few months. 
There is not, however, any exact proof of these facts. 
There are, also, one or two gentlemen of opinion that the 
fish in question only spawns every two years ; but the 
opinion hitherto has been very general that salmon de- 
posit their ova annually. 

It IS remarkable how ignorant we still are of the most 
important phases of salmon life, notwithstanding the 
active investigation of the last twenty years ; and it is 
still more remarkable that some of the best informed 
salmon anglers, intelligent students of the natural history 
of the Salar group of fishes, should hold diametrically 
opposite Opinions, both on this and other important points 
of salmon life. One gentleman, whose works on angling 
have a wide reputation, and whose knowledge of hsh'life 
IS extensive, tells us he has no doubt the same salmon 
spawns every year, which, he further says, “ is the gene- 
rally accepted opinion on our border rivers by anglers 
and Bshermen of the professional caste.” The same gen- 
tleman informs us that the late Mr. Robert Buist, super- 
intendent of the River Tay Salmon Fisheries, was induced 
by experience to arrive at a similar conclusion. Mr 
Buist, who took great interest in the Stormontdeld salmon 
nursery, was usually present every season at the capture 
of the gravid fish, from which the required supply of ova 
to fill the breeding boxes was obtained. On one of these 
occasions a fine grilse was captured, in good condition 
for being artificially spawned ; and, after being deprived 
of her ova, the fish was carefully marked, and restored to 
the river from whence she had been taken, On the fol- 
lowing year, at the same spot, the same fisk^ but now 
grown into a salmon, was retaken, full of ova, and again 
stripped, in order to aid in stocking the breeding boxes at 
Stormont field ! ” This incident Mr. Buist held to be de- 
cisive of two pom's in the natural history of the salmon , 
tirst, that a grilse becomes a salmon, and is not a distinct 
member of the Salar family, a point in salmon life which 
was at one lime hotly discussed ) and, second, that the 
same salmon spawn every year. Another gentleman, Mr. 
Brown, who at one time gave his personal aid in the 
salmon breeding experiments carried on at StormontBeld, 
relates, in his notice of the proceedings, that “ one year 
we had a very fine male fish of 34 lbs , which we marked 
with a wire, and Iwo years afterwards we spawned him 
from the same ford a few pounds heavier.” This same 
Ash may have visited the spawning ground also in the 
preceding year without being recaptured for spawning 
purposes. 

Our angling authority says fuither, in his communica- 
tion ; " I have had many opportunities of examining 
spent and half-spent females — those in which what is 
vulgarly termed tne waim was exhausted, a few particles 
of ova icmaining, and those taken by me or others in a 
spawning state , and 1 invanably found new formations 
of ova, in the shape of two lobes, corresponding to what 
are found in the spring run or clean sdmon, and often 
measuring two inches in length, according to the size of 
the female kelt^ or half- spawned baq^it. This formation 
cannot be taken otherwise than as an index of what was 
to happen after the migration seawards had been accom- 
lislied, and the term of the salmon's stay in the salt water 
ad expuid^a terin which may extend to six or eight 
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months, but has been ascertained in well-ordered nvers 
not to exceed that period.” 

None of the great naturalists, or Ashers, who write on 
the natural history of Ash— Jardine, Yarrell, or Couch — 
have thrown any light upon this phass of the life of the 
salmon. We search their works in vain to obtain Informa- 
tion on this interesting point. The late Mr. Russel, m 
hts book, " The Salmon,” speaking at one place of the 
mysterious clean run Ash of the early springtime, thinks 
** they must have passed the autumn or earlier winter 
in the sea ; then they must have passed the winter with- 
out breeding, and thus we have the discouraging fact or 
hypothesis that the salmon is a Ash which does not breed 
every year.” 

We have the authority of a gentleman residing in the 
north of Scotland, who is well versed m the economy 
of our salmon rivers, for stating that the salmon only 
spawns every two years. He says ' *' I have marked 
hundreds of ke/^s in the months of February, March, 
and April, returning downwards to the sea ; I have marked 
them with different marks every season, so that there 
could be no mistake, and I have never seen one tingle 
instance of one being marked in spring return to spawn 
the autumn of the same year , but 1 have seen hundreds 
with the individual mark return next spring good, clean, 
Ane full Ash I believe that all salmon spawn only once 
in two years till they get too old, when they become 
barren , but still they frequent the fresh water, 1 suppose 
from habit, although there is no sign of roe or milt, and 
1 have seen and taken them off the refills along with Ash 
which were in the act of depositing their spawn.” 

It would be tedious to run through the facts of the 
numerous controversies which have arisen as to the rate at 
which salmon grow The experiment of marking large 
numbers of these Ash has been often resorted to, and at 
different places. Mr Young of Invershin, in hts day a 
well-known authority on the natural history of the salmon, 
tells us that spawned grilses of four pounds weight were 
repeatedly marked , and after their journey to the sea it 
was found that these grilses had become beautiful salmon, 
varying from nine to fourteen pounds weight, ” the ma- 
jority " returning in about eight weeks. It is much to be 
regretted that Mr, Young was not more explicit in his 
statements, because it would have been most interesting 
to know when these fish returned, after an absence of 
only two months, if they were again ready to spawn It 
is these recoids of quiLk journeys that have doubtless 
given rise to the theory of the Rev. Dugald Williamson, 
which is that salmon in the course of the year per- 
form two migrations. At any rate, we are entitled to ask 
this c^uesiion : What does a salmon, which is only away 
from Its birthplace for eight weeks, do with itself during 
the other ten months of the year ? The rate of growth 
indicated by Mr. Young is most astonishing, and had it 
not been corroboiatcd by other observers, would have 
been considered doubtful. A Ash marked many years ago 
by the Duke of Alhole was found to have increased eleven 
pounds and a quarter in the short space of Ave weeks and 
two days ' The rate of growth of the salmon is so as- 
sured, that smoUs have been found to return from the sea 
as grilse in the same season during which they leR for the 
salt water ; but, curiously enough, none of the observers 
took note of what we now consider the only unsolved 
problem in connection with the growth of the salmon, 
namely, whether the same Ash spawns annually, once in 
two years, or once in three years. Probably Mr. Buck- 
land will make some additional statement on the aubjecL 
A Tay salmon Aiheryproprietor, whom we have consulted 
as to this problem in the Lfe of the Ash, will not, with all 
bis experience, which has been very vaned, and has ex- 
tended over many years, venture to give an opmloD, and 
** thinks that the question 11 almost beyond the reach of 
positive proof.” It is therefore incumbent on her Majesty'i 
Inspector of Salmon Fisheries to prove his case, 
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THE SOUTH-AFRICAN MUSEUM 

CINCE we lait ^ave a notice of this institution we 
^ have learned, wtth much pleasure, that the Cape 
Government has made liberal provision for its more effi- 
cient administration and maintenance. There la none of 
the more important British Colonies which has of late 
made more rapid progress than the Cape m material 
prosperity, anef it is most gratifying to find that the 
MoUeno administration (the first ministry organised 
under the Parliamentary System of Government initiated 
in 1872) has not been oblivious of the claims of science 
during its four years^ tenure of office. In the estimates 
for the financial year 1876-77, as passed by the Colonial 
Legislature, wc Rnd provision made for Botanical Gardens 
to me extent of 2,900/ ; for Public Libraries, 2,600/. * for 
Museums, 1,300/, while such items as “Geological Re- 
searches, j,5ck:i/ “In aid of publishing Dr. Bleek’s 
Bushman Researches, zoo/ and “ Meteorological Com- 
mission, 250/ sufficiently prove that the duty of endowing 
research is practically recognised by the Cape auihorities 
The present able Governor, Sir Henry Barkley, F R S , is 
as well and widely known for his attachment to scientific 
pursuits as for his distinction in Colonial administration, 
and we think we cannot err in tracing to his judicious 
influence much of the enlightened achan of his respon- 
sible advisers in their recommendations to the Par- 
liament. 

The South-Afnean Museum is Located in Cape Town, 
and 19 the public museum of the Colony It was insti- 
tuted in 1855 under the auspices of Sir George Grey, a 
governor distinguished for his energy and success in 
initiating measures for awakening and developing the 
intellectual life of the Colony. Many years before there 
had existed a Scuth-African Museum in Cape Town, 
consisting of the combined coUectiona formed by the 
Expedition for f'xplonng the Interior, under the super- 
intendence of the celcbnited roologist, Sir Andrew 
Smith, and by M Verreaux , but this museum was devoid 
of means for permanent maintenance, and after languish- 
ing (or a while came to an untimely end for want of public 
support Many of its finest specimens, however — and 
notably those of the m.ignificent Larger mammals charac- 
teristic of the re,;ion which constituted its chief orna- 
ment — were fortunately secured for the British Museum, 
and still form an imposing feature of the national col- 
lection The new, or present institution, was started 
by public subscription aided by an annual grant from 
the Government of 300/. Two trustees were appointed 
by the Governor, and a third elected annually by the 
subscribers , but in 1S57 the colleciions already brought 
together sufficient importance to induce the 

passing of an^Act to Incorporate the South-Afnean 
Museum/' under which all the three trustees were to be 
appointed by the Governor, and to be vested with full 
powers for the entire management and coulrol of the 
institution. Dnder this Act rhe Museum has continued 
to be and is still administered 

In happy contrast to the untoward fate of too many 
kindred institutions, the South-Afnean Museum has fioii 
the first been most fortunate in the possession of trustees 
who were men of culture and of scientific attainments, 
and for fifteen years it enjoyed the further advantage of 
the services of Mr E. ll Layaid, CM.G. (now H M 
Consul in New Caledonia), as its Curator. 

The usual difficulties attended the acquisition of suit- 
able premises for the Museum, but these were eventually 
obviated by the erection at the cost of the public of a 
building expressly designed for the purpose , and on 
April 5, i8<m, the Museum was opened to ih- public in 
its new quaitera. 

As mentioned in our notice already referred to, the Cape 
Museum appears, no tv^iths landing the advantages stated, 
to have suffered from tlfs chronic complaint o( very iti- 
lufficient funds The system of support partly fr^ the 


Colonial Treasury^ and partly from private subscriptions, 
seems to have faile^ the subscribers lost by death or 
departure from the Colony not being as a rule replaced 
by others , and of late yean the institution depended 
almost wholly on the government subsidy of 300/. With 
such limited means at their disposal, it was obviouily out 
of the question for the Trustees to award an adequate 
remuneration to the Curator, and they had no alternative 
but to make shift with engaging the services of g* gentle- 
man willing to devote a part of his time to the Museum. 
This unsatisfactory stiite of thinj^s has now been remedied 
by the government on the recommendation of the Trustees, 
constituting the Curator&hip a Civil Service appointment. 
With a suitable salary. Wc congratulate Mr Trimen— 
who has been for four years endeavouring to satisfy simul- 
taneously the rival claims on his attention of an ordinary 
public office, and of a museum of natural history — upon 
his appointment to the Curatorship on its improved bastj ; 
and we consider that great credit attaches to the Cape 
Government for effecting so desirable a reform. We 
must not omit to mention, moreover, that, under further 
legislative provision, a new gallery has just been erected 
in the Museum, and other much-needed repairs and im- 
provements m course of execution arc approaching com- 
pletion 


ATLANTIC SOUNDINGS 

T he recently-announced discovery by Commander 
Gornnge, of the United States sloop Getfys- 
of a bank of soundings bearing N. 85° W, and 
distant 130 miles from Cape St. Vincent, during the last 
voyage of the vessel across the Atlantic, taken m com- 
bination with previous Soundings obtained in the same 
region of the North Atlantic, suggests the probable 
existence of a submarine ridge or plateau connecting the 
island of Madeira with the coast of Poitugal, and the 
possible subacrial conneciion in prehistoric limes of that 
island with the siuth- western extremity of Europe. The 
soundings obtained in January, 1873, by H.M.S. Chnl- 
Ifngtr^ and in July, 1874, by the German frigate Gazelle^ 
fuinish additional data, with the help of which the accom- 
panying contour chart has been constructed 
These soundings reveal the existence of a channel of 
an average depth of from z,ooo to 2,500 fathoms, extend- 
ing in a north-easterly direction from its entrance between 
Madeira and the Canary Islands towards Cape Sl 
V incent. It is bounded on the west and north by the 
submarine ridge which unites Madeira with the Josephine 
bank and the recently-discovered Gttlysburg bank, on 
the east by the coasts of Portugal and Morocco, and on 
the south by the submarine plateau which connects the 
Canary islands with the African continent. 

As shown in the chart, this channel is virtually an 
extension or branch of the still deeper channel which runs 
up between Madeira and the Azore-. The island of Ma- 
deira, with the adjacent islands of the Dezerrtas and 
Porto Santo, occupies the southern extremity of ihc divid- 
ing ndge, and mirks the lunction of the two channels 
Confined by a comparatively steep bank on the west aiid 
a more gentle slope tow.Lrds the African shore, tliM 
eastern branch seems to attain us greatest depth off Cape 
St. Vincent, after which it conn acts into a narrower 
channel, less than 3,000 fathoms deep, and coniinumg 
northwards as far as the 1 iCitude of Cape Roca, it once 
more joins the vast abysses of ihe Atlantic. The Strait 
of Gibraltar ii undoubtedly a recently- formed connecting- 
link between this basin and that of the Mediterranean 
Commander Gorringe, when about 150 miles from the 
Strait of Gibraltar, found that the soundings decreased 
from 2,700 fathoms to 1,600 fathoms in the di'itmce of a 
few miles. The subsequent soundings, five milts apart, 
gave 900, 500, 400, and 100 fathoms, and even mail/ a 
depth of 32 fiiinoms was obtained, m which the vessel 
anchored. The bottom was fjund 10 consist of live pink 
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cora^p and the position of the bank in lat. 36° 29^ N., lon^. 
11° 33' W In other words, Commander Gorringe, on 
his journey westward from the Strait, after passing over 
(he northern extremity of (he deep channel, sounded up 
the steep slope of the submarine plateau which connects 
Portugal with Madeira, and within a short diate^e of a 
sounding of 1,525 fathoms obtained by H.M S. CKallrn^er 
on January 30, 1873, in lat. 36® 23' N , long. 1 1“ iS' W. 

The sketch-map does not pretend to be more than an 
approximation founded upon the still limited number of 
soundings obtained up to this date, but the bottom-tem- 
peratures observed in this part of the North Atlantic tend 
IQ corroborate the views which I have ventured #d ex- 
press. They show that the submarine flow of cold water 
of antarctic origin, which has been traced as far north as 
tfie Bay of Biscay, also Alls up Che lower depths of the 
channel which stretches up towards Cape Sr. Vincent. 
On the other hand, the channel between the coast of 
Portugal and the Gettysburg Hank is occupied by the 
warm wafer of the Gulf Stream return-current, which, 
spreading itself out over the banks to westward, explains 
the presence of the live coral found by Commander Gor- 
ringe. ^ John Jame^ Wild 


HUMMOCKY MORAINE DRIFT 
T"\URING his survey of the West Pacifle slopes, 
^ Clarence King found and has since desenbed, 
KUmmucka of moraine drift on the ** dying-out glaciers, 
which are somewhat similar to ihe '^hog-wallows and 
J le Conte has described dying out glaciers and moraine 
dnAs of California. Abstracts of these descriptions will 
be found in the American Journal of Science and 
ArlSj and the full description of the West Paciflc 



I’lrLhcd Lrralir UIdcKm on Croagh-na-Cloo^ 


slopes in Clarence King's report. In West Galway, Ire- 
land, there are in places large tracts of drift sometimes 
like Clarence King’s description, in others like the “hog- 
wallow ; " ihat in the Memoirs of the Irish branch of 
the C^eological Survey have been described as “ rocky 
moraine drift.” The accompanying sketch is of some 
of these drift hummocks on ihe north slope of Croagh-na- 
Cloosh, south of Oughterard. G. H. Kinahan^ 


CONTRACTION OF THE LEAF OF ^^DION.EA 
M use J PULA ” 1 

the first leetlon of this paper the authora give an account of 
the methanical effects which ensue on exciting the sensitive 
hairs of the Dionsa leaf The fol 'owing is a rSsuml of ihe 
principal conclusions at whjeh the authors havt. arrived 

1 Abmnct of pipar on ih* Mcchsntcal Effceii uid on Ihc Mertrical Dis- 
turbance CDiiwqnent dn Exciuuon of ihe leaf of Dtanaa by J 


If the aenntive hair of a vigorous le^f be touched with very 
great care by a camel-hair pencil, no visible cfTi^ct on the leaf 
will be produced, and a similar gentle contact can be reputed 
several tunes before the leaf begins to answer to the excUalion 
by any movement. Sooner or later, however, the marginal 
hairs bend inwards and the lobes slightly epproach each other. 
The first clPctual excdalion is followed by an almost imper- 
reptihle movement ; afier ihis each successive approach ol the 
lobes in nearly every case exceeds that of its pr^ecessor. The 
interval which rlop'^ea between excitation and effect diminUhea 
os the extent of the effect increases, both facts having the same 
meaning, namely that in the plant, aa m certain cases well 
known to the animal phymologist, inadequate excitations, when 
repeated, exercise their influence by what has been termed "sum- 
mation," and thus the last contraction, that by which the leaf 
closes, 11 the result of ihe summalinn of the excitation which im- 
mediately preceded it with bH the previous excitations After 
the leaf has closed it siill contracts at each excitation, and 
attempts to clench itself with greater and greater force. The 
interval between an excitation and the reiiilting movement vanes 
from two to ten seconds. 

The authors next proceed to a conjiideration of the electrical 
condition of ihe leaf m an unexcited stale, which has recently 
been marie the subject of a minute investigation ' by Prof, Munk, 
of Berlin, who has (ound — 1 That if we conceive the external 
surface of the leaf divided intostnps hy paraUel linrs crossing the 
midrib nearly at right angles, and coin ciuing with thev^ining, any 
puint of ihe external surface of each strip is negative lu any point 
nearer the midnb 2 That in comparing different points of the 
midrib with each other, there u one wbo^e posiriun is two-thfrds 
of the dUtance from the near to the far end of the midnb. which 
IS positive to ihe rest 3 He has further stated ihat the potential 
of any point on the internal surface of the lohe is exactly equal 
to Ihat of the corresponding and opposite point on the external 
surface. Of lhe.se three proportions the fir^t two are confirmed, 
m the main, by the authors of the present paper, as regards 
normal leaves, however, they take exception to h s concluaiona 
on the two under-meniioncd points — (n) That although there is 
a spot of greatest pos'tivi'y on the midnb, more or less corre- 
sponding in poBiilan to that meniioned by Pror, Munk, yet its 
]) 05 ition n by no means so definite as Prof. Mnnk siatei, but 
vanes m different leaves, (i) That the different points in his 
isoelectrical negative line are never found to be absolutely idrn- 
lical. From tne third propisilicn the authors generally express 
I ilieir dn^siiU. llicy, however, erntent them>-e1vc9 for ihe present 
with staling two gcncnl conclu^ionj) — 1 'I'hnl the part of the 
midrib winch lies nearest the tuu central senititive hairs 15 posi- 
tive tn every other part of ihe external surface of the leaf, but 
hai nsuiilly the same poiential ns the petiole and other inactive 

f iarts of the plant 2 1 hat the external surfpce, so Iciig as the 
eaf 15 m vigour, is always poMlive to ihe internal surfacr 
Ihe method used m this research diflers from that generally 
erapliiyed m previous investigalions, relating to animal or plane 
electricity, in two important pariicuUrs - — 1. In the adoption of 
Lippmann’it electrometer’ (which has already been useil by Prof 
I Marey m invcHtigations on animal electricity) as the instrument 
for observing the electrical changes 2, In the rubslitution of a 
constant for a variable potential as a slandard of compansou with 
the potential under mveslinatinn 

In comparing the potentials of two points the following arrange- 
ment was ui>ually adopted — Thu pot conLainirg the plant ^ had 
been previously kept plunged in water Three non-polansable 
eirclrodes were used, by one of (hem (the "fixed electrode *’) the 
damp surface of ihe put is connrcicd with the gBS*pipei of the 
budding, ihe other two ('* movable chetrodea") are in contact 
with the two points under observation. By means of a switch, 
either uf these two movable electrodes can te brought into con- 
nection u ith one end ol the electrometer, the 01 her end being 
connected with earth. 

When the whole of the outer *itrrace of a leaf la covered with 
a ma'iB of kaolin, moistened with laU-solution, and brought into 
conneclion with one end ol (he electrometer, the other end being 
connected by means of the fixed electrode with rhe petiole or 
pot, the eflect of exciting a sensitive hair is to produce an 

Riirdan-Sxndcnnn, M D . F R S , Prafei‘'or of Physiofn^ in University 
CoUmrc, and t J M Page, H Sc , F C >S Read berore ilic Royal bocioiy, 
Decemlwr 14, 1H761 

■ Reichrn'^ and dll Boig-Rtymond’i ArrhiVj 1876 
■ See tbe original paper, or Lippman. Pfec Ann S^w, 546 

3 Mo^i of the uh<iervBtinnfe were made Krw in ihe monih of Auguit, 
1B76, ihapJanh being obtaloed from the Kay il Gardeni, ihrouga tha kiad* 
lieu of the Director 
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“ Qxcnnioii " indicaling ■ chtnge of potenLul iff a negative 
dirtctiom it the movable cootacc imountlog to 3*5 lu 50^ 
I De L i Kue element \ 

100 / 

If 1 iimilnr plug 19 applied to the internal Firfice, no bs to 
cover the whole ol it, the result \s the same, but the extent of 
the excuriiion is somewhat less Htnce it may be generally 
stitcd that during the elcclncol disturbance iAe sur/^e «/ ike 
leaf becamet more ne^a’ive * compat^d v/iik any o'Aer surjace 
e/ which ike poUntml ts irom/ani, and ihat on the external sur- 
face the change is greater than on the internal This electrical 
disturbance is limiicd to the leaf and ceases at ihe point dividing 
the petiole from the isthmus or bndge, by which it is united with 
the leaf , on the petiole fade of this point no sign of electrical 
disturbance 11 shown by the electrometer, 

Kor various reasons the authors detercnined to direct thetr 
attention to the middle third of the leaf The following were 
selected as representative points of contact — (i) a point (//) on 
the internal surface of the leaf equirlistant from the three sensi- 
tive hairs , (2) a point on the external surface (el) exactly oppo- 
site toil , {3) and (4) points on the internal {tm) and external 
{em) surfaces of the midrib, where the line joining the points / / 
no ciiher lobe cuts the midrib , (5) the \>etifi1e (/) , and (6) die 
bridge or isihmus [b) already mentioned The Utter P denotes 
the potential at any point, and V the variation of the potential 
during the electrical disturbance. 

In four leaves tlie potentials and variations of the external 
lurfaces of the midrib and lobe were severally in liundrcdthii of 
a De La Kue cell — 

em P as compared with /P . o o o o 

^/P ,, pi* I 6 o o 16 

em\ -50 -65 -42 -45 

r/V -20 -65 -40 -40 

The external vanaLion is usually greater than the internal of 
a corresponding point, and the vari^ion at em is usually greater 
than that at any oiher point , thus in six leaves — 

f/V=: -36 -4'o -42 -40 -40 -4’5 

f/V= -15 -17 -16 -18 -22 -2J 

■nd 

»mV-- 3 o -35 

emV ^ -5 5 

When a leaf la excited at intervali of a minute or Of' cner by 
single shocks from a du Jlois-Reymond'i induction cml,^ which 
are of just sufficient intensity to produce a response, H inviinal>ly 
happens ihac after a lime the cUctrical vanaUon The 

vinaiion can he reproduced either by (l) shifting the needle- 
point!! to a fieah sjKjr, (2) by increasing the strength of the in- 
duction current, or (3) by allowing the leaf to rcht fur a longer 
interval Wiih relation to cUclriLal stimuli, it 19 shown that the 
excitabiJiiy nf the leal resembles iha^ of the terminal organs of 
the higher ammaU, in this rispect, viz , that relniiv^ly fethle 
stimuli, If applied at very short luiervald and repeatedly, are 
compelcnl to elicit a response. 

If a leaf be excited at short intervals by faradisation, the ex- 
citations (makes and breaks) being con inued rich time until an 
excursion is produced, the combined effects of summaikm and 
gradually increasing exhaustion can be readily observed. At 
hrst the leaf responds alter cignt 10 ten excitations^ but 
gradually the number of excitalmn? required to awaken the 
U^nea to action increascii, the effect b-ing postponed for longer 
and longer periods, until it filially fails to occur When a leaf i4 
excited at regular intervals by single shacks of such inlenbiiy as 
to be just beyond the limit of adequacy, the clTects somelimes 
become rhyihinical. 

'Phe time which intervenes between an excitation and the 
beginning of the electrical disturbance vanes in different leaves, 
ana is very much affected by vanaUuna of temperature. Thu 
time the authors have called the period of electrical delay 

As a mean of many experiments it was found that when the 
fixed elecirode wai on the petiole and the movable electrode 
on the dday wss o 295 second. If the movable electrode 
was at el or f/, the delay varied according to the proximity of 
the sensitive hair touched to the pmnt of applicaiicn of the 
movable electrode. Thus if the movable elecUoue was el and a 

■ It II inlcrutrag tn note that the Hiitfani of n frog miucle, duna^ the 
clcnrlcal diaiurbauue which pTvccdti contTacimn, bccountrii poMih^ 

” Two jiieel ncodlei ihe^ihod in gU'ii and bound toselher, w«ra uud ■■ 
HcUini clcLirodei, the pomli of ifae uccdlei bems ihiuii through ihe epi- 
dermw ol the leaf, 



scnBlllve hair on the same lobe wai touched, the delay wu o'i3i 
sec , but if a hiir on the opposite lobe was touched the delay 
was o 403 lec, the dtaturbanoe having to make Us way from the 
sensitive nair on the oppo&iie lobe through and acroKS the midrib 
and up to the electrode. It u obvious that by measuring the 
didaace between the hair touched and the electrode we can 
PAccrtai^RltOTe or less cxaclly, the rale of ihc transTitlsaion of 
what may be called the*' wave of negative variation " through the 
leaf. Troin many experiments, the suniulation being Fometlmes 
mechanical and sometimes electrical, it was found that the wave 
travcri^d a di'itance of about 8 mm 111 omB sec , or at a rate of 
about 4*4 ccntims per second When the per ted of d day eX el 
was compared with that at f /, it woa lound that it was shorter at 
ti i|^ \l , eg^ in some experiments (the exciUliun Iwing 
weak faradi'^ation and the excursions being laken from r/and 1/ 
altera 3 Lely), ^he lullowing numbers were obtained ‘ — 


Inside o'yr 061 o'6S 075 0*95 sec 

Outside O 48 o 50 o 52 o 65 0*49 ,, 


Finally, if either el^ | 7 , em^ or im be compared with the bridge h, 
it will be found that the pertsi of delay at 6 will be much greater 
than that at any of the other pointa; 

thus flf 026 024 0 12 o sec. 

bridge (b) o 87 O 65 O 85 O 8j „ 


In normally active leaves, m which the disturbance is first seen 
about aftixth ufa second after meLhanical stimulaiiun, the excursion 
attains it^ maximinn in about ore second, and the wliulc disturb- 
ance is over in about two seconds after ihe excitation, so tHht 
the elecirical disturbance is cniirely over before ihe mechanical 
effect bcgitib, and consequently occuis m apeiiod which m muscle 
IS called the period of latent Miinulation 

All thciiC periods are, however, very much modified by tem- 
perature, being shortened it the temperature is raised (within 
certain limits), and lengthened it the lempeiatUTe falls 

Tiie following is one of several tablet given in the paper, 
illustrating ilic effect of temperature ul the periods of delsy, 
maximum and total dumUnn of tlie electrical diiilurbaiice — 


V ^ f 

s'" c I To beginning of excursion 
To maximum ,, 

H 5 5 lu end 
i; V I 

in ' 


fn ,11 

nrdiniiry 

tn 

cliaiiilirr 

Uiniifia 

liirt 

Rt 4J' ^ 

0 21 

0 f 1 

I 4 b 

0 79 

2 2 

i 37 


Loiiled by 
proaiJiiily 
uf a block 
t»f nr 


044 

1 68 

2 94 


THE SPONTANEOUS GENERATION 
OUESTJON^ 

AT the meeting of the French Acade mic -q f ScIcneeB on 
January 29, M Pasteur read tbc folk]fl||g reply la Dr 
Bailian — " 

Dr Jiastisn, m reply to Ihe communication which I made on 
January 8, along with M Jo'iberi, addressed to the Academy 
Jaat Monday a long note, in which he btdl contrives, I think, lo 
elude tbc mam point of the debate. In our communication of 
January 8 there was onC word of prime significance, pure potash, 
but what 19 feurpriiing, in the reply ul three pages of Dr 
Bistian there is nut even allusion made to Uiat condition of 
purity, w'hich was everything, 

I shall make a new attempt to recall the English savant to the 
criterion, from which he cannot esrapr, do what he will, 

The discussion was raised by hii statement, that a solution of 
belled potash caused bacteria lo appear in sterile unne at 50”, 
after it had been added to the latter in quantity suificieDl for 
•exact neutralisation Dr Bastian concluded that he bad thna 
discovered the physico-chemical conditions of the spootaneoui 
generation of certain bacteria, 

This IB my reply to the learned London professor of patho- 
logical anatomy . — 

I defy Dr. Bastian lo obtain, m presence of competent judgci, 
the result to which lhave referred, with sterile unne, on the sole 
condition that the solution of potash which heemplujB be pure, 
t e made with pure water and pure potash, both free from organic 

■ CoBllnued from p 314. 
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matter. If Dr. Butlan wiihei to nu a lolutioB of impim potash, 
I treelj anthorUe him to take anj In the English or any) other 
PharmacopceiOf heing dilated or concentrated, on the sole con- 
dition that that soludon shall be raised beforehand to 1 10° for 
twenty minutes, or to 130* for five minatei. 

This u clear enoujeh, it seems to me, and Dr, BaitUn will 
understand me this time ^ 

The following reply to the above was read at the AcooSmy on 
FebnisTy la ■ ^ — 

At the sianc€ of January 29, M. Pasteur, in mply to a oom- 
municatlon which 1 nad made at the previous challenges 

me to cause sienle urine to ferment by the addition of a suitable 
(quantity of itquor potaisa^ " on the sole condition thst this solu- 
tion shall be raised beforehand to 1 10° for twenty minutes, 
or to 130“ for five minutes * 

In order that M. Pasteur may not attribute to me the least 
desire *' to elude the mom point of the debate,’’ and also with the 
view of testifying the respect which I consider due to the opinions 
of BO distinguished an investigator, 1 hastened at once to accept 
hia challenge. Dunng the last ueek I have repeated my experi- 
ments several times, and with a degree of precaution going much 
beyond the seventy of the conditions prescribed by M Pa^iteur 
1 repeated them at first with liquor potossae which had been 
previously raised to //o'^ C. Jor sixty minutis^ and alter- 
wards with liquor poiossce which k^d been raised, in the same 
manner, to i/d' C for twenty hours The results have been 
altogether similar to those produced upon sterile unne by liquor 
pota^sv, which has been raised only to 100°, when added in 
suitable quantity ; that is to say, tn twetityfour to foriy-nght 
hours the unne was lu full fenneniatton and swarrned with 
btulerM. The specimens of urine employed had a specific 
gravity ranging from 1,020-1,022, and they required about 3 
per cent of liquor polasiie for neutralifiaUon, 

If M. Psiiteur has found himself unable to renounce his inter- 
pretation ol my experiments on account of *Ma preuve maiii- 
feslc,” which 1 have cited in my Uit communication (p. 189 of 
the Compt Kend.)^ 1 hope he will franbly accept the disproof of 
hiB views furnished by the experiments which I have now the 
honour ol communicating to the Academy, and which have 
been made iq acceptance of his own challenge. These experi- 
ments 1 hope in a short time to repeat before competent juages. 

Verbal Rtply of M. Pasteur, 

1 thank Dr, Bastian for having accepted the proposition which 
1 made to him at the slanct of the 29th of January lii conse- 
quence, 1 have the honour to beg the Academy to appoint a 
commission to report upon the fact which is under discussion 
between Dr, Basiian and inyiclf 

I hope that Dr, Bastian will seek to induce the Royal 
Society of London, of which be is a member, to nominate a 
commission for the same purpose. 


At the siance of February 19, it was announced that MM. 
Dumas, Milne- Edwards, and Buussingaulc have been appoiiiied 
to constitute a commi snort charged to espresi an opinion on the 
fact which IB under discassion between Dr, JJaiUan and M 


OUR ASTRONOMICAL COLUMN 


The New Comet. — Elements of the new comet calculated by 
Dr. Hartwig of Strasburg from obaervatinQi to February 15 are 
almost identical with thoie given m this column last week. 
Observations have been made at Berlin, Copenhagen, Leipsic^ 
Lund, Paris, and Stnsburg. On the i6ch the comet appeared 
to the unaided viiion a little brighter than the well-known 
cluster in Hercules, and in the telescope presented itself os a 
round nebulosity, ten minutes in diameter, with a small central 
nuclent : thii apparent measure corresponda to e real diameter 
of 77,000 miles 

I'he following cphemcris for every second midnight, Green- 
wich time, may facillute observatloni. The intensity of light is 
osiamcd, as usual, to be represented by the reciprocal of the pro- 
duct of the squares of the distonoea from the earth and sun : it 
will be remarked that on the last date, the degree of brightness 
is only DDC' sixth of that on the first date of the ephemens 

' "Oa tha FwintnUtiQa of Urua, reply to M. PistMir/' By M. H' 
Obailtsa Bastisii, ^ 


Right North Polar Dlrtance from Intcndty 
^asloa. Dlitsnce.] the Ejirth, of Light. 

March 3 . 3 39 ‘5 ... 27 ii 0613 .. 206 

S 3 5 * ' ^9 5 ® ■ 0683 159 

7 3 S 9 S 3^11 0754 I as 

9 4 5 '8 . 34 4 .0826 ,100 

II 4 n o jj 38 089S 081 

ij . 4 15 2 30 59 • 0970 067 

15 4 18 '9 „ 38 8 1 042 .. 0-56 

17 .4222 39 9 1-II4 . 047 

19 . 4 21; I 40 1 , , 1 185 . 0-39 

21 4 27 8 40 47 I 256 0*34 

The VARIADLE-STAIt T COKONAI BOREALIS —In No. 2,llS 
of the Aitronornische Nachrtchlen, Prof. Schmidt, of Athena, 
publishes numerous companaons of the brightness of this star, 
the so-called Nat^a of 1866, with a neighbouring star whlph he 
satisfied himself is not variable, and finds that during the period 
1866-1876 there have been fiuciuations of brightness exhibiting 
a certain regularity, from which he deduces the moat probable 
penoil 93 7 dajs Prof. Schonfeld, at Bonn, has alao noted 
these changes, and has determined the times of maxima at which 
the star varied from 78m to 90m. T Coionx therefore exhibits 
a similar phenomenon to that already remarked about 17 Argns, 

Nova Ophiu chi, 1848,” and the star which is almost precisely 
in the position of Tycho Brahe's famous object of 1572. 

Thil Radcliffe Observations, 1S74.— With the marked 
regularity which distinguishes the publication of the Oxford ob- 
servations, the Radcli/Te observer has just circulated the thirty- 
fourth volume of the senes, containing the observations mode in 
1874. The usual contents of the handsome octavo so punctually 
presented to us by the Rev. R. Mam are too well known to 
require any detailed account here. The heliomcter hu been 
cliiefiy employed, as before. In the measurement of a selected list 
of double-stars, a number of which were olio observed for posi- 
tion With the meridun circle. Observation! of shooting-stars m 
the year 1876 aie included m this volume, with the view of 
placing them early in the hinds of those who are interested m 
the study of meteoric astronomy. 

We believe we ore correct in stating that the next volume will 
contain observations of the solar spots, commenced at the Rad- 
clifle Observatory in [675, and which will therefore be a new 
feature in the publication. 

Dun Echt Observatory Publications, Vol, i. — ^T ho 
difficulty of procuring Struve's great work, the “Mensurac 
Micrometrice," haa suggested to Lord Lindsay the formation oi 
a summary of the measures of double-stars conlamed in it in a 
convenient and portable form, which has been presented to the 
astronomical world, as the first vclume of publications of the 
Dun Echt Observatory. The positions of the stars arc brought 
up to 1S75 , in the text Struve's first epoch ii given, the subse- 
quent ones being added in foot-notes, or in the cose of binaries 
and other stars frequently observed, m an appendix The highest 
and lowest powers used m the measures, the magnitudes and 
colours of the components, and the page of the onginol workj 
where the measures are to be found, are included u the inn- 
maiy 

There can be no doubt that Lord Liu J say's volume will be 
welcomed by a luge number of amateurs, who arc uterested in 
double-star astronomy, but to whom Struve's great work Is difii- 
cuU of acceu, to say nothing of its awkward sise for frequent 
use, when obtained. The transcript and reduction of places from 
1836 to 1875, appears to have been made with great car^ os we 
are able to teitify from a number of casei examined — includug 
insisncei where the variation of precession hu required to be 
taken into account. That equal care hai been exercised in the 
correction of tha press. Is alio apparent, and os on admirable 
specimen of utronomical typography, Lord Lindsay's saminaiy 
of the "UeDouim Hicrometrica" is probably uuurpiiaed. 
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From the absence of a publisher’s nime on the title-pa^e, it is 
to be inferred that it has been Lord Lindiay’a Inteniiun to dren- 
late hii volume privately amongst astronomers \ and we know 
that this has been done to a moat liberal extent • still there must 
be many persons, unknown to the author, who would gladly 
provide themselves with so unexpected and useful an addition to 
astronomical literature, and we would suggest whether it might 
not be desirable to place this volume, which appears to be in- 
tended OB the precursor of a senes, on sale to the astronomic^ 
public. 


NOTES 

The Italian Scientific Association, or Society of the Forty, haa 
conferred on Sir William Thomson the prize instituted by Carlo 
Matteucci, for the Italian or foreigner, who, by his wntings or 
diicovcEiei, has contributed most to the advancement of science. 

At the annual meeting of the Geological Society, the Wol- 
laston Gold Medal was presented to Mr. Robert Mallet, F R.S , 
and the proceeds of the Wollaston Donation Fund, to Mr. R 
Etheridge, jun,, F G 5 . ; the Murchison Medal to Rev. W. B. 
Clarke, F.R S , Sydney, and the proceeds of the Murchison 
Geological Fund to the Rev J. F. Blake, F.G S ; the Lyell 
Medal and part of the Lyell Fund, to Dr. James Hector, _F.R S , 
New Zealand, and the balance of the Lyell Fund to Mr AV. 
Fengelly, F R S , ihc Bigsby Medal to Prof O C, Marsh, 
F G.S., Yale College, U S. 

Thl total expenditure on the new building at South Kensington 
for the reception of the Natural History Collections now in the 
British Museum is stated in the new Civil Service Estimates to 
have been 206,472/ up to September 30 last A further sum of 
36,650/ is required to cany on the works up to the end of the 
present Ananciai year Thu amount has been already voted 
The proposed vote for the present hnancial year 1877-78 is 
70,000/, leaving the amount of 8I187S/ necessary to complete 
the building, the total estimate having been 395,000/ We may 
remark that it is not only in this country that a new Museum of 
Natural History is in progress Both at Pans and at Berlin the 
present buildings for the National Museum are found to be 
too small, and large sums are to be appropriated to their recon- 
struction 

The new Civil Service Estimates also contain an account of 
the proposed expenditure on the working out of the collections 
brought home by H M.S Challenger ^ which amounts altogether 
to 4,ooq/. Of Ihu 1,560/. 11 to be devoted to “salaries,” Sool 
to " piecc-woik,” 1,200/ to •'plates,” 240/, to “travelling 
ixpenses,” and 200/. to “stores,” The salary of the director is 
to be 500/ per annum, that of hia chief assistant 400/. 

In the Civil Service Estimates for the present year under the 
head of ” British Museum,” it will be found that 800/ are asked 
for for acquisitions in the Department of Mineralogy, Soo/. for 
Fossilb, 1,200/ for Zoological, and 4Q0/. for Botanical specimens 
At the same time it may be noted that the sum of 10,000/, is to 
be devuted to the purchase of printed books, although copies of 
all books published in the United Kingdom ore fhmiihed gratis 
to the Museum. 

Prof Almud Newton, F.R.S., has been elected to a 
Fellowship at Magdalene College, Cambridge. 

The death is announced, at the age of acventy-iU yean, of 
Adnlral Wilkes, of the U.S. Navy. Probably oor readers will 
better rapDgnise him under the name of Commodore Wilkesi 
the OOB Ainder of the well'known U.S ex plonng expedition of 
1838-49, the roaolta of which were of great acicmiAc importance. 
Wilkee waa the anthor of a work on the Theory of Wiadi. lie 
was the aene WiUita by hia conduct in the Moaon and 


Slidell incident of tl^a AmericRn civil war, nearly coui^ war 
between this country and ike United States, 

PoooBNDORFP's AnneUm will be contmued under the editor- 
ship of Prof. G, WiedemauEi, in Lcipsic, who is already the 
editor of tie supplement [BetblaHtr)^ and Prof, Hclmholta will 
join h|||| 111 hu new task The old staff of contributors have 
declared their wJlUngneas to continue the publication of their 
refacarcliei in the Annalen. 

At the Royal Geographical Society on Monday, papers were 
read “On his recent journey to Lake Nyossa,” by Mr. E, D. 
Young, R.N , and an *• Exammation of a route for wheeled 
veMcles between the east coast of Africa and Ugogo,” by the 
Rev Roger Price. 

Mr. L. Heiligbrodt, of Bastrop, Texas, has been engaged 
since 1S67 in making collections of the reptiles and iniccti of 
that distnet. 

pRur Kundt has been chosen Rector of Strassburg Uni- 
versity for this year. 

Prof Schwbndbner, of Basel, has been colled to the chair 
of the late Prof Hofmeutei*/ of Tubingen. 

We learn from Helsingfors that M. Henez has returned from 
his travel <i In Russian Lapland. He has been studying the little- 
known language uf the Lapps on the Murmansk peninsula, 
Besides a collection of interesting ethnological data, he has 
brought with Kim a complete transUtion of the Gospel of St. 
Matthew, which, we believe, will be published by the English 
Bible Society in Russian type 

Wb notice on interesting Ruhsian monograph by M Malieff — 
•• Anthropological Sketch of the Bashkirs,”— which has appeared 
in Kazan The author, who was sent to the Orenburg Govern- 
ment by the Kazan Unlvenity, to collect skulls of Bashkirs, and 
spent some time among this people, gives a number of anthropo- 
logical measurements of men, statistics as to birth<!, and various 
interesting information on the present state of the Bashkirs, 
their rapid Increase, their customs, religion, &c,, and discusses 
their future prospects, 

The Gohs announces that the Moscow Society for Promoting 
the Development of Russian Marine Trade wiU contmue next 
year the exploratian to the Gulf of the Obi, and also build some 
vessels for exporting, in 1878, various merchindiscs from the 
Obi into Europe, especially of ship-building wood to England. 
M Dahl, a teacher at the Gainag Marine School in Livonia, 
With some of his pupils, will be intrusted with this task. 

Some difficulties have been met with m the advance of 
Potanm’s expedition m Western MongolUHTWhcn pusLng by 
the convent of Shara Sumson the membm of the expedition 
were assailed by the monks, and student Poidni^eff and the inter- 
preter received severe injuiiei. NevertheleiSi Potanin continues 
to advance mlo the interior of the country. 

The occurrence of gold disseminated in small qnantitiei through 
the older geological formations of Australia has been known for 
many years But Mr C. S Wilkinson, of the Geological Survey 
of New South Wales, has observed what seems to be a new fact, 
that gold in sufficient quantity to be worth mining, occurs in a 
conglomerate belonging to the Coal meuures, and that the 
alluvlil gold of the Old Tallawing diggings hu been derived 
from the waste of these conglomerates. He justly points out 
that, apart from the scientific interest belonging to so venerable 
an auriferous alluvium, considerable commeraal importance 
attaches to its discovery, seeing that the conglomerates may now 
become a new source of supply for the predous metal At 
Clough's Gully the actual conglomerate is now being worked, 
and yields from i dwt tor 13 dwts. of gold per ton, and nuggets 
Bometiihes weighing 5 ounces 
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Prof. W. H.!.Flowe», F.R.S.,;wiU commence hie courie of 
Hunterian Lectures at the Royal College of Surgeons In Lincoln's 
Inn Fields, on Friday, March 9 The lectures, nine in number, 
will be delivered on Mondays Wednesdays, and Fridays, at four 
o'clock, the subject being The Comparalive Anatomy of Man." 
From the prospectus, we learn that after treating of the varia- 
tions in the human ealeinal, denlul, and osteological character 4, 
Prof. Flower will discuss the methods of estimating the capacity 
of the iJcuU, CTanlometry, and the peculiarities of the brain. It 
is worthy of remark that anyone anxious to attend these lectures, 
if not connected with the College, will be allowed to do so upon 
application for a card of admission. 

Thl Association of German naturalists meets at Munich on 
September 18, and not in February, as stated m a recent number. 

Wn arc glad to be able to state that a final settlement has been 
arranged between Mr Floyd and the trustees of the late Mr, Lick's 
legacy on the one hand, and Mr. Lick, the son of the testator 
and the other relatives on the other. After a deduction of about 
300,000 clohais the whole of the estates will be reserved fur the 
ends proposed by Mr. Lick, the father Ihe sum so secured for 
Bcieniific purposes amounts Lo a liLL^c Ic'S than three million of 
dollars. 

The French Soiiely of Aerial Navigation has published a 
circular slating that owing Lo internal difhculLirs the meetings 
are suspended up lo May i. Another sccicty was cstabluhed 
by French aeronauts — who ccapedTrom Pans by balloon during 
the siege — last April and is called the School of French Aeronauts. 
They confine themselves to practical end«, devoting themselves 
exclusively to the use of balloons for scieiitiHc purposes, 

A ^K^v noronaulical periodical, rAetoifat^ has been published 
111 Ft ns by M. Athille Rouland, secretary of tbc School ofP'rench 
Ariuimuls It is lo Bp]iear three limes a month, and to contain 
iL nummary of all acionaulic news. 

The Demtcman is the name of a journal published as the 
organ of bt Chnd’a College, Hen stone, Uttoxeter. It devotes 
some space to natural history 

“Geolck/Ical Time" was the subject of the presidential 
address of Mr T. Mellard Reade to the Liverpool Geological 
Society, and which has been published in a separate form. 

Newman’s Entomoloj^ist now appeara as TV Eniomolo^t^ 
and several new featuics have been added which will increase lU 
bcientific value 

A SPECIAL committee, intrusted with the elaboration of a 
scheme for the representation of Russian gardening at the Pans 
Plxhibilion of 1878, has been appointed by the Russian Society 
of Gardening. 

By order of the Lord President of the Council, a letter, 
vnllen by Mr Andrew Murray, on Injurious Insects hns been 
sent to the Secretaries of the Agricultural Societies of England, 
Scotland, and Ireland. Mr. Murray propoica a method of 
stamping out these insects which is worthy of being tned. 

Dr. Peterman n has just published an index lo his A/i/- 
theilunsen for Ihe period between 1865-1874. This will lie of 
great value to geogTSpheri, and ill value is much enhanced by 
two most ingeniously- constructed index-maps which show the 
various parts of the earth that have been mapped in the 
thHluwsin during that period, and in a simple way indicate 
where the map will be found. Besides a general index-map 
there are maps of the vtiioui Continents and of the Arctic and 
Antarctic regions. By differently coloured lines the scale of the 
special map referred to Is shown, ^ ai also its character, whether 
outlint, topographical, pbyiidal, or geological 


A MEMOEfAL to LomonosolT, erected in the square of the 
Umvemly of Moscow, was unveiled on the onniversary-day of 
the University, January 34. The memorial, which was erected 
at the very moderate cost of 225/, collected among professors 
and studenis of the Moscow University (founded by LomonosolT 
in 1755), IS very modest, It consists of a small bust placca on a 
high very plain pyramidal pedestal beanng the inscription : 
"To LomonosofF — the Moscow Umvemly . year 1877 " In an 
address by M Solovieff, Profeaior of History, he briefly sketched 
the impulse given to science in Rmsia by LomonosolT, and 
insisted especially on the importance of his works in the deve- 
lopment of the history of his nation No reference was made to 
the task performed by KuESta's flist physicist We are glad to 
take this opporluniCy to say that it is a great pity that the 
Russian learned societies have not yet published a collection of 
the works of Lomonoso/f, all the more as many of lus writings, 
dispersed in rare old periodicals, are now totally unknown or 
forgotten. This neglect induces us to think that Russian men 0/ 
science have not yet fully appreciated the depth and width of the 
physical conceptions of this remarkable physicist of the past 
century, who nut only devoted lus Lime to the study of the moit 
important questions of astronumy, physics, and physical geo- 
graphy (os, for instance, the transit of Venus, the existence of 
ascending warm currents in the atmosphere), but also in a now 
forgotten, but able paper on the Arctic Seas, expressed himself 
very explicitly as to heat being but a mode of motioit We 
think, therrfore, that a complete edition of LomonosofTs works 
would be not only an addition to the glory of the science of the 
eighteenth century, but also a most interesting acquisition for all 
those who are interested m the history of science, 

A TARTY of the Svviss Alpine Club have availed themselvei 
of the prevailing mild weather lo extend their yearly wmter 
excursion in the mountains as far as the Col de Balme. They 
tro&seil the mounUin-p.'ibj on Januaiy 21, ard, after many 
pleasant adventure*-, ri ached the liotels of the Co), which were 
Eo deeply buried in snow that the way lo the rooms had to be 
made through the window !» of the fir^t floor Other parties, of 
French and Swiss excursion 1 sis, vuuLcd alniut the same time the 
renowned archatological ground lying m tin' Jura between Mont- 
belliard and Porrentruy Tlie special aim of the excursions waa 
to organise a scheme for a ihurougH exploration and a deLaUed 
survey ol these localitiei to be undirtaken next summer, If we 
take into account the immcnae number of caves, rocky adris 
(ahellcrs), tumuli, grave- walls, open dwelhng-itlxces, and mega- 
Jithic stones scattered over this part of tlic Jura, and the stiange 
anomalies observed in the geogiapliical distribution of theae 
remains of prehistoric man (only cavemv and rocky ai^rts being 
known in the Swiss part of the Jura, whiLt the French part 
abounds wiih all kinds of remaius enumerated above), we cannot 
but hope that an cxjiloration of these localities will result la 
valuable conlTibuiions to prehistoric archaeology 

A NEW form of marine sounder bas been described to the 
French Academy by M. Tardieu It consists of a spherical 
envelope of caoutchouc, a few mntinieLrea In thickness, com- 
municating with an iion reservoir by means of a lube of small 
diameter filled with a valve The caoutchouc envelope being 
filled with mercury, any increase of the exterior pressure makes 
a certain quantity of mercury pass Into the iron reservoir, whence, 
however, it cannot return. When the apparattia bu been 
lowered in deep water, the weight of the mercury found m the 
reservoir enables one to determine the pressure to which it haj 
been aubjected, and therefore the depth. 

M. Fex.ix Plateau read, at a recent meetmg of the Belgian 
Academy, a paper giving an account of the journeys of a large 
number of Belgian naturalists duimg the last two centuries. Ttaii 
paper la now published aeparately (Hayex, Bniisch). and cf»n« 
lains mnefa important information. 
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The Ruuian Government having rcfdEcd to enact a law by 
which all the hoorganst or ancient and prehiitoric grava- 
mounds, lo numerous in Russia, would be proclaimed the pro- 
perty of the stale, a pnvate society is now in way of formation 
for the same purpr.se The society proposes to enter into nego- 
tiations With proprietors of land for receiving from them grants 
of property on the k&organs^ and to underUVe afterwards a series 
of systematical explorations of these mounds. 

The Dnw(r Nfws states that after n severe snowaform on the 
night of December 22, 1876, the sun, next morning, rose clear, 
but the air wai filled with particles of frost, the refraction from 
which caused the app^'-irnnce of mock Kuna'‘ or "sun dogs.” 
First, extending from the pun right and left was a circle entirely 
around the heavens. Along it were the "sun dogs” la their 
uBoal places, with extra one<; in the north-west, south-east, and 
louth-west, being directly opposite the sun and at right angles to 
that Ime A very bright circle, like a continuous rainbow, sur- 
rounded the sun, at an angle twenty or thirty degrees from it, 
and crossing the honronial circle at the most brilliant of the 
false suns Anolher and similar circle, and of about the same 
diameter, occupied the zenuh Thus there was a complete circle 
around the horizon, and twenty to thirty-five degrees above it 
two complete lainbow circles of exLceiling brightness and seven 
"mock suns” or “sun dngia " The spectacle loatcd, with 
changing effects, for two hours or more 


Austrian census statistics show that cretinism Is prevalent to 
a great extent In the more mountainous portions of the empire, 
The proj^nrtion in 10,000 inhabitants is 40 in the Salzburg 
district, 18 3 in Upper Austria, 17 in Styna, 10 m Silesia, 7 6 in 
Tyrol, &c As yet no institution has been provided by Che state 
for the reception of the unfortunate victims. 


A SFRlE'S of raeakuTPmentE of the calorific intensity of solar 
radations and of their absorption by the terrestrial atinoiphcre, 
has been lately made by M Crovn Hia mode of observation is 
described in the December number of the Journal dt Physique^ 
He has ascertained that the liw of transmission of radiations 

may be represented by an express. ion of the form y— 

in which y represents the calorific intensity of radiations which 
have traversed on atmospheric thickness equal lo jr , p is the 
so'ar constant which, in the author’s experiments, is reprcFcnlcd 
by values generally superior to two units uf heat received per 
minute on a square centimetre , a and h are two numerical cuii- 
stonts detci mined by the position of tangents to the curve drawn 
at different points. The coefficient of transmiRSibiliLy of the radi- 
atioDs through an atmospheric thickness equal to unity varied, in 
the circumstances in which M Crova measured it, between about 
o 940 and o 800, according as the atmospheric thickness already 
traversed was more or less considerable. 


Mineralogists have often been troubled to di<ilinguish with 
certainty between apatite and nephehn A. Slreng communi- 
cates in the last Mtnfrahgt^t-htn MUihrdun^^n^ a simple but 
secure method for overcoming this difficulty. If a drop of a 
concentrated solution of ammonium molybdate in nitric add be 
placed on a thin section of an apatite cryital under a microscope, 
the observer notices quickly the formation of a circle of small 
yellow crystals of loM^Oj -I- PO^(NH^)j, either m the form of 
regular octahedrons or of regular rhombic dodecahedrons. A 
■eoond test is the following. If a drop of sulphunc acid be added 
to a lection which is aheady pattiolly disiolvcd in nilnc acid, 
the formation of crysLalh of gypsum is easily noticed. Nephclin 
yields negarlve results m both cises j a positive test for its pre- 
sence conristi in the addition of a drop of hydrochloric add to a 
thin section under Ihe microscope. After the lapse of a few 
minutes the formatkm of Dumcroui small coloqrleis cubes of 
sodium chloride is quite perceptible They result from the 
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decomposition of the silicate of sodium by hydrochloric acid, and 
the insolubility m the latter of the salt thereby formed, 

Thf BulMtH of the Belgian Academy of Science (vol, 42, 
Nos. 9 and 10) contains the second part of an interesting memoir 
by M. J Plateau, *' On Accidental or Subjective Colours.” The 
author had advanced, m 1834, a theory for the explanation of 
the subjective colours, snd especially insisted oh the circum- 
stance that, after having looked some time upon a coloured 
body, we mostly do not eee the true complementary colour, but 
some other * the orange, for instance. Instead of a pure yellow, 
after the blue , or a violet, instead of the blue, after the yellow. 
He explained it by supposing, firstly, that the retina, after having 
received the impression of some colour, comes immediately into 
such a condition as if it were influenced by the opposite colour, 

I but that this subjective impression soon disappears, and reap- 
pears agam, alternating with reappesnng impressions of the 
primitive colour of the coloured body; and secondly, that similar 
phenomena take place also m space, / r , that the image of the 
coloured body on the retina is surrounded, firstly, by a narrow 
strip of the same colour as the body (which phenomenon wc call 
irradiation), and then by a strip of opposite colour, around 
which, under some circumstance-, may reappear a third slnp, of 
the colour of the body looked upon. Thi^ (hcory having been 
much opposed since its appearaiice, especially in Germany and 
England, the author now discusses the various objections ad- 
vanced against it , those relative to the first part of the theory 
were the subject of the first part of the memoir i^BuKetm, 
vol. 39, 1875), and those relative to I's second part arc 
dealt with m this second Tncmoir The aulUor iiegins bis dis- 
cussion with Lfie objections again&t hia theory of Irradiation, 
dealing at great length with the opinions and objections of 
Helmholtz, and treating very skilfully the many di /fit uliie.s of the 
whole question, among which the various myopyof the observers 
seems to be an important one Farther, the author criticises 
the theories of irradiation advanced until now (the imperfect 
accommodation of the eye, its spherical and chromatic aberration, 
and the diffraction at the borders of the pupil), and concludes 
that the fact that two neighbouring irradiations may mutualJy 
neutralise each other, would alone be fiufficicnt to condemn all 
these theories The memoir is to be continued. 

A roMrARisoN haj recently been made by Dr. Bufl between 
the indications of the ihcrinomultipliei and the radiometer. The 
two iDSlru men Is were placet] side by side In the cone of light 
admiUcd through an aperture of a board from a gaa lamp, 
which could easily be regulated and kept constant for some 
minutes There was a glass di^c In front of the Iheimopile. In 
the galvanometer the deflections of the nee^ weio proportional 
to the deflecting force up to 21° On tabulating deflections and 
numbers of rotations, it appears that their product is very nearly 
a constant number, warranting the inference that the velocity of 
rotation of the little wheel u inversely pToporixonal to the heat 
action of the peneb^Ung rays This confirms the view that the 
turning of the radiometer is due to an action of heat rays which 
penetrate the glau. "If the radiometer,” says Dr. Buff, ''is 
mcapable of meaiuring a mechanical force of light, it none the 
less wean its present name wUh full right. It is a special furni 
of thermometer, only exclusively for heat rays of high refrangi- 
bUity, whose heating force is proportional to the velocity of rota- 
tion of the wheel ” 

The additioDi to the Zoological Society’s Gardena during the 
pait week include a Mange’s Dasynre \Dasyurus maKf<a) from 
Auitnlio, preiented by Mr. Robert S. Craig ; a Slender-billed 
Cockatoo {Lumetts Unuifysstris) from Australia, presented by 
Mr Baitle G. Go ld gm id ; a Chilian Sea Logie {freranoaetu^ 
aguia) from South America, presented by Mr, C Clifton; a 
LevalUant's Amazon {Chrysotu ieiHitllanti) from Mexico, pve- 
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Mnted by Mri. Mathtwt) % Common Koitrel ( Tinnuncutui alau* 
darws)f KuropnD, preiflntod by Mr. W. W. Hughes ; a Rough- 
legged Buzzard [ArvAtbyteo /a^op 9 t 3 )f European, presented by 
Lady Bunbuxy; a Fasserlmi Owl (GlouciHium passerinum\ 
European, presented by Mr. T W. Evans; a Burrhel Wild 
Sheep [^Ovis burrhtf) from India j a Suricate {Suruata stfitA) 
from South Africa; two Beautiful Farmkeets [Psipkoius N4I- 
chfrtimus) from Australia, deposited; a Common Rattlesnake 
{CrotalHs ifyrtssus) from North America, purchased 


SCIENTIFIC SERIALS 

Amertcan yournal of Science and Arts^ February — Astro- 
nomical observations on the atmosphere of the Rcjcky Moun- 
tains made at elevations of from 4,500 to 11,000 feet, 111 Utah 
and Wyoming Terri tones and Colorado, by I'lof Draper — On 
dmitroparadibronibenzols, and their deiivalivc^, by Dr. Austen 
(second paper) — On the orbit of the )j 1 anel Urda (167), by C. 
H. F Peters — Principles of compensation m chronometers, by 
J K. James, M D. — Nolea on the VcBperline strata of Virginia 
and West Virginia (concluded), by ^ M Fontaine — On the 
chemical composition of the flesh of I/i/po^Ussus amertcanns, 
by R H, Chittenden — Notice of Darwin on the effects of cross- 
’ and Bclf-fertilisation m the vegetable kingdom, by Asa Gray — 
Note on Alurodneus tpectosus, by S W Ford — On watcr- 
coaraes upon l^ng Island, by PlliaB Lewis, jun 

Poggtndorp's Annalcn der Phystk und Chentie, No iz, 
1876, — 1 he hall supported on a jet of water, by M Hagciiboch 
— On fluorcicpnce, by M I>ommel. — h fectromagnetic properties 
of unclosed electric currents (concluded), by M Schiller — 'Hie 
thermomultiplicr as a meteorological iiislnimcnt, liy M. Buff — 
On the temperature of the elcctiodes m ii,c 1 uLtion sparks, by M 
Herwig — On an analogy of chromoxide to the oxides of the 
cerite metals, by M Wernicke — On the theory of conJensen, 
by M Aron —On the ratio of cross-contraLtion to longitudmol 
dilatation in caoutchouc, by M. Runtgen. — On electrical ngurciin 
lolld iDsulatora, by M. Holtz. — On the work to be done in 
evacuation of a given space, by M KoU9ck, — Contributions to 
history of natural iiciences amon;^ the Aiabian*, by M Wiede- 
mann — A historical note on Daniel fiernouilira gas theory, by 
M Berlhuld [With this number is issued Nn 1 of the 
hlatter It contains twenty* live abstracts ol various physLcal re- 
searches that have recently been published ] 

The Nnturforsther (Decemberj 1876) contains the following 
papers of interest , — On the action of capillary lubes upon mer- 
cury, by E. Villun —On the inAuence of water upon the tempe- 
rature of the soil, by L. Wollny > — On boron, liy W llampe — 
On the determination of the vapnur-densily of ^ub^tances having 
a high boiling-poml, by V. Meyer — On the polarisation of 
carbon electrodes, by II Dufour, — On the relation of the organ 
of flight to the absence or presence of light, by Herr Joseph — 
On tne age of relN and the protoplasma currents, by Heir v 
A^es(|ue Putthngen. — On symbiotism (tlie cohabiting of different 
species of plants), by A. B. Frank — On the periodic change in 
the colour of a Ursre Majoru, by H. J. Klein. — On the depend- 
ence of the respiration of plants upon temperature, by Adolf 
Meyer, — On the frequency of fihoo ting-stars, by J F Schmidt. 
— On the mnucncc ol surround lug teuipern lures upon the circu- 
ation of matter in warm-blooded amiaals, by G. Colasanii 

Faom the VtrhandlHngfH dee natuehistorischen Pernns der 
preujjticAfH Rhnniande und Weetjalens (32 Jahrg., Tart 2) we 
note the following papera . — Section for geography, geology, 
mineralogy, and pobeontology - on the meteorites of the Natural 
History Museum of the University of Bonn, by Prof vom Kaih 
-^On the IheoTCtical conclunoni drawn from some obfcrva lions 
mode In a thaft of 4,000 feet depth at Sperenberg, by Prof, von 
Laiaulv.— On some fosuls from the Neanderthal, by Prof 
Sebaaff hausen. — On the late volcanic eruption in Iceland and the 
ashci fallen in Sweden, by Prof, vom Rath. — On the cause of 
the ice-period, by Dr. Molu. — On the occurrence of olivine in 
basalt, by Dr. Mohr —On the moat recent eruplimia on the 
Iiland of Vulcano and their products, by Prof vom Rath. — On 
the systems of voloanic crevasses in Iceland, by Dr, Gurlt.^On 
an Inveetigation of Westphalian caves, by Prof SchaaflFhaiuen, — 
On the occurrence of rock salt la the Kouper formation near 
Hlinlgno, by Dr. Gurlh — On mnaias of Vertebraia fiom gravel 
depoalts near Porta (Weitpl^gHa), by Hot BMinlDff.^On fnlgu- 
fitee, by Herr ▼. d. Maick* — On foenl fishes from Samatra and 


from Rinckhnre, near Senderhorst, by ithe same — O.i the 
thermal sources of Ojrnhaosen, by Ilerr Graelf — On the nrigin 
of and changes in Downs, with special reference to those of yie 
German coasts of the North Sea. by Herr Burggreve. — On the 
geology of Esstern Transylvania, ny Prof, vom Rath. Botanical 
Section On dichogamy and the conduioni regulating the pro- 
durtion of blossoms in plants which b^ar fruit penodically, by 
Herr Borggreve — On the formiiuon of the primordial lube, by 
Herr Pferfer, — On the production of high hydrostalical pressure 
through endosmotic action, by the same — On the fruit of llura 
ertpUan^^ by Herr Andrac Section for Anthropology, Geology, 
and Anaitimy On the palates of Ptenoglossa^ by Prof. Troschcl 
— On a luminous beetle of the Phyeodoia family from Java, by 
Herr MuUmke — On the feitiliiatiun of the ova of Araueida, by 
Herr Berlkau. — On a si one sarcophagus found near Sechtem 
(on the Cologne- Bonn railway), containing well-preserved red 
hair of reddish Imt, by Prof Schaaffhausen — On the various 
viewb of diliercnt naturalists on the reproduction of eels, by Prof 
Troschc] — On the so-called CnbAium of L. Koch, by Herr 
Bertkau.^On some rare and remarkable Ajachtuda of the 
Kbemsh fauns, by the same — On stone implements and other 
objects found in the Klusenstem and Martin's Caves, by Prof. 
SchaaiThausen Section for Chemistry, Technology, Phyoics, 
and Astronomy . On the separation of ethyl-bucs by means of 
oxalic ether, by Prof Wallacb — On converting amides into 
bromides, by V von Richlcr — On indium, by the same. ^On 
some experiments wuhhydrobenzoines, by Herr Zincke. — On an 
apparatus for measuring very small fractiQn>s of time, by Hen 
Gieseler. —On a new electro dynamical law, by Prof Clausml. 
Physiological Section On the funclioni of the ipioal cord, by 
Dr Frensherg, —On the structure of the tissues of blood-vesaeij 
and the inflammation of veins Herr Koster. — On santooine 
poisoning, by Herr Binz — On the influence of salicylic acid 
upon the bonci>, by Herr Koiter The remaining pspers ore of 
purely medical interest. 

Rcft/e Islthdo Lombardo Scuttxe e Let/ere, KendioontJ, 
December 28, 1876 —On some diflerenlial equations with alge- 
braic integral, by M Brioschi — On the electric theory of the 
radiometer, by M Fernni —On the anli-fermentalive action of 
bone acid, and its application in therapeutics, by M PoUi. — On 
the sihrotium <7^z<r, a new vegetable parasite which hu devas- 
tated many ncc-fieldfl of Lombardy and the Novarese during the 
past year, by M Cattaneo — MildcUa, a new genus, type of new 
tubes of Pofypodiacc:^ — Graeco- Indian studies, by M. Cantor. 
Relating to geometry, algclira, astronomy , &c. 

Morpholof^schis yahrbach^ vol. ii pait 3 — On the slnic^ure 
of the bkin and dermal sense-organs of Urodcla (Proteus, Meno- 

r ina, Cryptobranchus, Salaroandra, Triton, Salamandrma), by 
Leydig, four plates, — On the metamorphosis of Echiunis, by 
W Balcnsky, four stages figured — On the exoskeleton of fiihes, 
by O Ifeitwig. Pait 1, sixty eight pages, six plates, relating to 
Siluroids and ALCipenseruids. The placoid scales of Selachians, 
the dermal teeth of Sduroids, and the dermal scutes of Accipen- 
seroids are shown to be homologous — Contribution to the mor- 
phology of the limbs of vertebrates, by Prof. Grgenbaur —The 
most ancient form of the carpus and tarsus of Amphibia, by R, 
Wietlersheim, 


SOCIETIES AND ACADEMIES 

IXJNDON 

Royal Society, February 8. — "On the Transport of Solid 
and Liquid Particles m Sewer Gases " By E, Frunkland, 
1 ' R S. 

The suBpi nsion of vast aggregate quantities o( solid and liquid 
particles in our atmosphere is the subject of daily remark Cloud, 
fog, and STUoke consist of such particles, and £ have repeatedly 
seen at a diiDnce of a few feet abundance of inow-cryatals float- 
ing m the air, when the atmosphere was apparently perfectly 
clear and cloudless by placing the eye in shadow and then look- 
ing into the sunshine. 

Prof. Tyndall has, I conceive, proved that a very large propor- 
tion of the suspended particles ih the London atmosphere consuls 
of water and other volatile liquid or solid matter by showing that 
the heat of boiling water is sufliclent to dissipate them That 
this IS the inie explanation of the duippcaranceof lucb particles 
by the application of a moderate degree ol heat, and ihat it Is 
not caused by the rarchod air from the heited body ascendu^ 
and leaving behind the suspended matter, as suggested by 
l^dall ii, J Lbnik, oonclisivelj proved by cxpirnnunU m whicn 
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1 ruuod that luipe&did particles of sal ammoniac lubiided m an 
atmoiphere of hfdrogen scarcelj twice b 3 fast ai In atmoipheric 
air. 

Thus an atmospheri fourteen times as rare as that of London 
(and, ai Frof, Stolcei remarked, poiseulng only half the viscosity 
of air), still oflTcrs sufficient resistance to the subsidence ol minute 
loapended parlicles to prevent them from falling more rapidly 
than one inch per minute. Such particles could not therefore be 
left behind by an ascending current of the slightly rarehed but 
more viscous air produced by an increase of temperature to 
100° C 

In addition to these aqueous and other volatile particles which 
disappear by a gentle heat, there are also olhen which consist 
pardy of organic and partly of mineral matters. But the 
organic seem greatly to preponderate m the air of towtii, because 
such air becomes appartfiily perfectly clear after it has been 
ignited. 

The processes of fermentation, putrefaction, and decay afford 
abundant evidence that zymotic and other living germs are pre- 
sent amongst the or^ganic portion of the suspend^ matters, whilst 
many analyses of rain-water, made by myself and others, shou 
that the salts of sca-water are amongst the mineral constituents 
floating in the atmosphere. 

Of the zymotic matters, those which produce disease in man 
are obviously of the greatest importance The outbreak of 
Asiatic cholera in Southampton in the year 1866, for instance, 
was traced by the late Prof. Parkes, F R S , to the dispersion 
of infected sewage through the air The sewage bccime infected 
by the intestinal discharges from some cholera patients who 
landed from the Peninsular and Onental Company's steamship 
Poonah, 

In this case the dispersion was produced by the pumping of 
the infected sewage and its discharge, m a frothy condition, 
down an open channel eight or nine feet long The effluvium 
disengaged from thii seething stream was described as over- 
powering, and was bitterly complained of by the inhabitants of 
the adjacent clean and airy houses, amongst whom a viiulent 
epidemic of Asiatic cholera broke out a few days after the 
sewage received the inftcted dejections Neverthelesi the dis- 
i.harge of the frothy liquid was kept up day and night for about 
a fortnight, and 107 persons penshtd At lei^h a closed iron 
pipe was substituted for the open conduit , from that day the 
number of cholera cases diminished, and wiihin a week of the 
protection of the conduit the epidemic was virtually over 

In this example a potent cause of the suspension of the zymotic 
poison la the air was obvious, but m the many alleged usUnces 
of the propagaiion of typhoid fever by lewer gases, the condition 
of dupersion 11 not so evident. Does ihe flow of sewage in a 
properly constructed sewer produce sufficient agitation to dis- 
perse liquid particles through the air-space ol the sewer ? I 
endeavoured to answer this question by violently agitating a 
solution of lithic chloride in a glass cylinder three inches in 
diameter and thirty inches high, with a wooden rod, and ascer- 
taining whether tne atmosphere at the mouth of the cylinder 
became impregnated wiih the liquid, by testing it witli the flame 
of a Bunsen burner \ but no trace of lithium could be detected at 
the month ofihe jar, even after an agitation much in excess of 
what would ordlnanly occur in a sewer. 

There is, however, another kind of agitation to which sewage 
is subject that may produce a very diflerent result — I allude to 
the development of gases during the processes of fermentation 
and putreTaction. It 11 well known that the bunting of minuie 
bubbles of gas at the surface of an effervescing liquid causes the 
projectioD of visible liquid particles into the air to the height of 
several inches. Such visible particles are seen to fall back again 
immediately into the liquid ; out it appeared to me not unlikely 
that other particles, too minute to be seen, might be simiil- 
tancouily jffojected, and by reason of the smallness of their 
masses in relation to their sectional areas, might continue sus- 
pended in the air for a long time To ascertain the fallacy or 
truth of thii notion 1 made the following experiment . — 

A quantity of a slrong solution of lithic chlonde was placed in 
a. ■hoJlow bMU and acidulated with hydrochloric acid ; fragments 
of whUe marble were then added, and a paper tube five mcbei 
in diameter and five feet high was plac^ vertically above the 
basin. So long as the effervescence continued, abundance of 
paiticlei of lithium were visible m a Bunaen flama held at the 
upper end of the tube. A tinplate tube three inches In diameter 
and twelve Csec long waa now placed in such a position as to 
bring one of its open ends over the top of the paper tube, The 
tin tnbe wu neufy hofinstnl but dlghtly mdlned npwaids from 


the paper tube, so ns to came a gentle draught of air to pau 
through it, when it wm slightly heated externuly near its lower 
extremity. A Bunsen flame placed at the end of this tube 
farthest away from the effervescing liquid, showed that the sus- 
pended partlclei of solution of lithic chloride were not perceptibly 
less numerous than at the mouth of the paper tulx; neither 
were they much diminished at the further end of the tin tube 
when the height of the paper tube was increased to nine and a half 
feet. There can, £ think, be Utile doubt that these particles, 
which had thus been carried along by a gentle current of air for 
a distance of twenty-one ftet, would be similarly conveyed to 
very much greater distances. 

The following conclusions as to the behaviour of flowing sesrage 
may be drawn from these experiments — 

1 The moderate agitation of a liquid doea not cause the sns- 
penaion of liquid particles capable of transport by the clrcum- 
ambient air, and therefore the flow of fresh sewage through a 
properly constructed sewer is not likely to be attended by the 
suspension of zymotic matters in the air of the sewer. 

2 The breaking of minute gas-bubbles ou the surface of a 
liquid consequent upon the generation of gas within the body of 
the liquid is a potent cause of the suspeiuion of transportable 
liquid particles in the surrounding air, and therefore when, 
through the stagnation of sewage or constructive defects which 
allow of the retention of excrementitious matters for several days 
in the sewer, putrefaction sets in ond causes the generation of 
gases, the suspension of zymotic matters in the air of the sewer 
IS extremely likely to occur. 

3 It is therefore of the greatest importance to the Jiealih of 
towns, village!, and even isolated houses, that foul liquids should 
pass freely and quickly through lewtrs and drain-pipes, so os to 
secure iheir discharge from the sewerage system before putrefac- 
tion sets m 

Llnnean Society, February 1 — Mr. G Benlham, F R.S , 
vice-president, in the chair — Messrs G Buulgei, Alfred S 
Heath, and William Metier, were elected Fellows of the Society. 
— Mr A W, Bennett exhibited, and made remarks on, certain 
specimens of insects illustrating mimicry , these had been cap- 
tured m Syria by Mr. N Godman — -An unusual form of double 
anemone, and some excessively large oak leaves gathered near 
Croydon, were shown by Mr S Stevens, and they evoked dis- 
ciuBion from tLie Chairman and other Fellows present — Sir JuKn 
Lubbock then proceeded with Part 4 of his contributions on the 
habits of ants, bee«, and wasps In this communication he 
illustrated by ingenious experiments hiB modus operands of test- 
ing their faculties, dispositions, habits, &c , by BomeLhmg of a 
double F apparatus ( Ii), whereby an interval of three-tenths 
of an inch, either by a drop from above or reaching upwards the 
distance from below, alone prevented outs from gaining access to 
a covered glass cell Ailed with larvf . They evidently hod not 
the acumen lo surmount the three- tenths of open fapace, although 
they had for hours before been traversing the route and carrying 
off larvc previous to the small gap being made Industry was 
conspicuously shown by one specimen, vAich Sir John used to 
place in solitary coaflaement in a bottle for hours, and once for 
days, but the moment released It commenced its labjiiouilarvoc- 
gathering propensiiies, It seems, from other experiments, that 
ants in dtflicultiea within sight of their companions are by no means 
always assisted or relieved, other attractions, food and such like, 
possessing greater interest for them On putting some <ipecimeni 
under the influence of chloroform, little or no notice was taken of 
those insensible by their companions, the tendency apparently being 
to let fnendi lie and throw over the edge of the board Btrangers 
thus chlorofurmed. It seems that to get ants properly intoxi- 
cated with spint for experimental purposes lb no easy matter, 
some recovering too quiwy, and otiun remaining so thoroughly 
dead drunk aa to come nnder the ruik of impracdcables ; while 
between reeling friendi and strangers the experimenter finds 
himself bafflLd. The sober ants are exceedingly puzzled at 
finding their friends in such a condition. As a general rule they 
picked up drunken friends and carried them to the nest, whilst 
they threw Into the water and drowned strangers. In some in- 
stance! confusion aroee, for a few of the itiungen were carried 
to the nest and fHends tumbled into the water, but they did not 
return to the rescue of the friends^ thoiigh strangen were after^ 
wards expelled from the nest. Sir John exprcssci nrpnte that 
onti of one nest perfectly well know each other. Even after a 
year's separation old companions are recognised and amicably 
received, whereas itrongeri, particularly among the LtuiMu 
ore almoit invariably attacked and maltreated, even when Lotto- 
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diiccd In the mixed company of old friendi. Sight cannot be 
kcute ^ for flxpmple, in experinenli food wu placed on a glass 
illp a few inches from the neit, the atraight road to and from the 
nest being soon familiar to the anti , but when the food had 
been ihiited only a ihort distance from iti first position it was long 
ere it waa discovered. Indeed they wandered from a few minutoii 
to half an hour in the moat extraordinary circuitous routei before 
finding out the direct road between the nest and food, and vict 
vend. Slavery in certain genera ii a positive inslitutionf the 
Amazon ants {roiytrgus ru/esc^is) abaolutely requiring slave 
assistaoti to cleaOj to dress, and to feed them, else dicy will 
rather die than help themselves, though food be close at hand 
A curious blind woodlouse {Platyarthrus hcjfmansegti) la allowed 
house room by the anta, it acts os a kind of scavenger, the ants 
taking lit Lie notice of the woodlice, and even migrate leaving 
them Dchind Some new spCLiea of Diplera of the family Fho- 
ride he finds to be pnrasihc on our house ants ; and Mr Vernal 
has recently desenbed these interesting forms. — A paper on the 
aspects of the vegetation of Kodriguez was read by Mr 1 Bailey 
Balfour, who accompanied as botanist the Transit of Venus Ex- 
pedition in 1874 It seems that, like the flora of St. Helena, that 
of llodriguez has undergone great changei<, partly by human and 
other agencies. It is insular, dry, and temperate rather than 
humid, and tropical m character The facies is predominantly 
Asiatic, though forms of Ma<>carene type, and even Polynesian 
and American forms, are sparsely met with The leaves of many 
plants Mr Balfour observed exhibited hetcromorphism of a 
marked kind, and this be described with some fulness, remarking 
that while a whole in degree and kind variable, yet among 
species the leaf variation is pretty uniform. ^Ihe fungi of the 
Challen^tr Expedition (third notice), by the Rev. M. J Berkeley, 
and on Steere's collection of tropical fernj, by Prof. Harrington, 
U S , were papers announced and taken as read 

Zoological Society, February 20 — Prof Flower, F.K.S , 
vice president, in the chair — Mr. Osbert Salvin, F.R S , ex- 
hibited a Bene<T of drawings taken during Hunter’s voyage to 
Australia in lyBS'pa, wherein Duke of York Island as it then 
existed was depicted, together with vanous objects of natural 
history — A communication was read from Prof. Owen, C. B , 
containing an account of some additional evidence recently ob- 
tained of the former existence of extinct birds allied to the genus 
Dfomomis in Australia — Mr Sdater read a paper on the birds 
collected by the Rev. George Brown on Duke of York Island 
and on the adjoining parts of New Ireland and New Britain. 
Eleven species were described as new to science, amongst which 
were a new Kingfisher proposed to be called Tanysiptera Htgrt- 
cepSf and a new Pigeon to which the name* of Macropygxa bremmx 
was assigned. — ^Dr G. £ Dobson read a paper on a collection 
of Bats collected by the Rev George Brown in Duke of York 
Island and the adjacent parrs of New Ireland and New Britain. 
Amongst these four were considered to belong to undesenbed 
species, and one of these to a new genus of the Frugivorous Bats, 
proposed to be called Melonytlenj — Mr Edward R Alston 
read a paper on the Rodents and Marsupials collected by tlie 
Rev G Brown in Duke of York Island, New Bnlain, and New 
Ireland The species, six in number, were either identical with 
New Guinea forms or nearly allied. For the three nr w species the 
names of Mus brawni, Uromyi rufricens^ and Macropus lugtm 
were proposed. — Measra O Salvia and F. Du Cane Godman 
read the aescriptioni of a collection of Lepidoptcra made by the 
Rev, George Brown on Duke of York Island and its neighbour- 
hood. The series of Butterflies contained twenty-six gcneia and 
forty species, while In that of the Mo hs eleven genera w ere 
represented by fonrteen sMcies. — Mr. £. J Miers re^ adeicrip- 
ticm of the Crustacea collected by the Rev, &. Brown on Duke 
of York Island. I'he collection, with one exception [Lyjiosgurlla 
arnsarui), belonged to the Dcrapoda, and contained lu all forty- 
four specimens representing sixteen species. Although none of 
the species were new to science, severs! were interesting and 
little-anown forms — Dr. A. Gunther, F R S., read a psper on 
a collection of Reptiles and Fishes nude the Rev. George 
Brown on Duke of York Island, New IrclanJ, and New Bntam. 
Of nine liaids represented in the collection one was described 
u new, and of eleven snakes three were considered to be lutherto 
nnkjiowiL Amongst the latter was a new genus and species of 
Eiyadse, piopoaed to be called ErAophu asper. — Mr. H. W. 
Bates read a ^per on the Calcoptcra collect^ by Mr. George 
Brown on Duke of York Island, New Ireland, and New Britain 
The collection comprised forty-lour spedea, and contained some 
of iha fiiifit species of the New Guirn Faana. Amongit these 


were msnv examples of a naw Longlcom, proposed to be called 
Batocera btotuni^ oBer its discoverer, 

Oeological Society, February 7 — Prof P. Martin Duncan, 
F R S., president, m the chair — James Durham, Herbert 
William Harrison, Wdliam Hutchinson, H. M. Klaassen, 
Graeme Ogilvie, Joseph William Spencer, and Griffin W. Vjjie 
were elected Fellows of the Society. — The following communi- 
catJoni were read —On the chemical and mineralogical changes 
which have taken place in certain eruptive rocks of North 
Wales, by John Arthur Phillips, F.G S. In this paper tha 
author desenbed the feUpathic rock of Fenmaenmawr, which 
has been erupted through Silurian strata, and nses to a height of 
ii 553 above the level of the sea. The rock, which is com- 

E oicd of crystalline felspar wlih minute crystals of some hom- 
lendlc mineral, la fine-grained and greenish grey, divided into 
beds by joints dipping north at an angle of about 45'’, and again 
divided by double jointings, somLtimea io developed as to render 
the rock distinctly columnar. At the es stern end of the moun- 
tain the stone is so close in texture as often almost to resemble 
chert In the next two quarries westward the rock is coaner, 
and its jointing less regular In the most westerly quarry the 
stone IB generally fresher in appearance, closer In gram, and 
greener in colour. All these stones are probably m^ifications 
of the same onginal rock From the chemical analysis of the 
rocks the author concludes that, supposing them all to have had 
originally the same composition as the unaltered rock in the 
most westerly quarry, that at the extreme cast of the mountain 
has lost about 3 per cent of silica, and the others have leccivcd 
respectively an increase of 1 ‘35 and 0*77 per cenL of silica. — 
On a new species ot Bc/ewnttci and Sa/enta from the Middle 
Tertiancs of South Australia, ” by Ralph Tate, F.G S , Pro- 
iessor of Natural Science m the University of Adelaide The 
author noticed the occurrence in deposits of supposed Miocene 
age in South Australia of a species of Belemnite \BelcmnUts 
senesctns^ and a Sulcma (.S', trrtiana) These lossils were ob- 
tained from Aldenga, twenty -six miles south of Adelaide, on the 
east coast of St Vuicem's Gulf, where the long senes of sea- 
dilTs contims an assemblage of fossils identical with that of the 
Murray River beds. The Salrtna is especially interesting on 
account of the discovery of a living ipeciea of the genus by the 
naturalists of the ChaUtngern — On Mauuaur us qardnen (Seeley), 
an Elasmosauiian from the base of the gauU at Folkstone, by 
Harry Guvier Seeley, F L S , F G S , Professur of Geography 
at King's College, London. The author described the skeleton 
of a great long-necked Sautian obiaincd by Mr J S. Gardner 
from the Gault of the cliJf at Folkestone. '1 he remains obtained 
included a tooth, a long senes of vertebrae, some nbs, bones of 
the pectoral arch, the femur, and some phalanges, indicating a 
very large species, which the author referred, with some doubt, 
to the genus Afauisaurus of Dr Hector, founded upon a Saurian 
from the Cretaceous formation of New Zealand. He gave it the 
name of AJautsauPus gardnert in honour of its discoverer. A 
small heap of pebbles was found in the neighbourhood of the 
nbs, and it was supposed that these hod been contained in the 
stomach of the animal 

Anthropological Inatitute, February 13 — Mr. John Evans, 
F.R S , president, in the chair. — Miss Buckland read a paper 
on primitive agriculture, in which the value of the study of the sub- 
ject was explained, as determining migiations, &c., of nations in 
pre-histonc times. It was obaerved that agriculture could only 
have been practised by peoples having settled habitats, and waa 
probably carried on then, as often is the case now, by women j 
that agriculture was and is still unknown to some of the lower 
races who coniine tliemsdvea to the cultivation of udiganous 
roots and fruit b, whilst the higher races cultivated the cenaU, 
The origin of the cereals 11 still obscure, and maize, which has 
been considered indigenona to the New World, and unknown in 
Europe before the time of Columbus, was, in the opinion of Mim 
B uckland (hosed on the reports of recent travellers in Africa, 
Madagascar, New Guinea, Chma, &c.), cultivated by peoples 
which have never had intercourse with Europeans In Amend, 
China, and Ancient Egypt there are traces or a time anlenor to 
that of the cultivation .if the cereals ; and a sinnlority of myths, 
costoma, Ac., of China, Egypt, Peru, and Mexico leadi to Che 
conclusion that an allied pre-Aryon race Introduced cereeli into 
all these countnei. In tne discussion, Mr. Boyd Dawkins^ the 
president, and others took part — Mr. H. Hyde Clarke exhibited 
some weapons from the Amaion River, on which Mr. Fnnha 
end othen remarked — Loid RosehiJl exhibited a coUecdoa of 
very fine and large flint wupons, objects, &c , from Honduna. 
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The preiidenti Mr, BlukmorD, Mr Fnnki, and ofchcra ipoke 
an the aubjecL 

Socioty of Telegraph Engineen, February 5.^ Prof, 
Abel, F.R.S , in the chair ^Thc paper read was on shunts and 
their applications to electrometric mid telegraphic purposes, by 
Mr. W, II. Prcece. Having briefly explained the laws of shunts, 
Mr. Precce rererred to the use of shunts for measuring purposes 
01 well Of to their early employment in practical telegraphy. The 
author entered minutely into the question of elcctro-mognetic 
induction, and gave the results of the experimental investigations 
on the ' 'extra current upon which he hoi been recently engaged. 
The " extra " current wnicli u received from a simple coil of 
insulated copper wire being selected m the upiit, it was shown 
that by the insertion of a core as well as by varying the quantity 
of iron in the armature, the strength of the ' ' extra " current might 
be increased no less than 2,238 times The means which should 
be adopted m order to counteract the prejudicial eflects of the 
extra currents upon the speed of working were then described at 
lengtli, and the employment of elect n^^agnetic shunts in order 
to compensate for the jfattc induction which proves so trouble- 
some on long lines was also fully gone into. 

Medical Mlcroicopical Society, January 19. — ^Annual 
General Meeting — Dr, T- F. Fayne, preaidenr, in the chair — 
The secretary's report for the year 1876 was read, — Twelve 
papers on important subjects were read during the year, of which 
four were illustrative of new forms of instrumenti applicable to 
medical histology — The number of members in December, 
1876, was 129. — The retuing President (Dr. Fayne) then de- 
livered hii address, in the course of which he remarked that 
the Society woa pasbing through a cniis, having outgrown 
ill developmental stage, and that its sphere of usefulness wss to 
be found rather among medical practUioncrs than among 
students, for whom it was fint intend^, After pointing out the 
special function of the Society to be the studv of histology in 
its relation la medical practice and public health, the speaker 
passed in review the work done during the past year by the 
members of the Society 

Victoria (Philosophical) Institute, February 19 —Dr C 
Brooke, F.U.S , m the chair. — Mr. Motahead read a paper on 
comparative juiychology. 

Boston 

Natural History Society. — Mr Hyatt’s important cuntn- 
buUoa ou the Ufc-hislury of the groups of Ammunilei 

December, 1S76) develops and applies in detail to rhe 
Stephan Qceros group (of which A. humphresianus is an important 
member), hii doctnuei as to the period in hfc at whl^,h speciflc 
peculiarities appear. He endeavours to prove that the species of 
a group inhcm the characterutici of their ancestors at earlier and 
earlier periods, until they become present even in the very young 
forms, lie further brings forward evidence of ihe inheritance 
of old-age or lemle chirocien which forebode the extinction of the 
group Thus the succtssive species of almost all large groups 
sooner or later inherit the senile features of their anccilors, so 
os to reproduce them at early stages. Further, there is a broad 
similarity between the scmle characters In diiTereiit groups. 

Fax IS 

Academy of Sciencea, February 19 — M. PelJgot m the 
chair. — The following papers were read : — Mendito observations 
ol small plonetSi at the Greenwich and Pons Observatones, 
during the fourth tiimestre of 1876, oommunicated by M. Le 
Veiner. — ^The human speciet, by M. de Qualierogei. An out- 
Imc of the views publish^ in his new work on the sobject, — 
Kemarks of M. Chevrcul on a recent note of M, Kodcisxewski 
relalivt to phosphorescence oC organic bodies — Properties 
conunon to can^s, to conduit pipes, and to rivers with 
uniform flow (contmued), by M. Boileau. — MM, Dumas^ 
Mlln»£d words and Bouiauigault were appointed a Com- 
ndsaum to give an opinion on the matter of discuscion bc- 
twneniDr. Boatian and M Pasteur — On the air- jet in water, 
by M. de Romilly. When a steady jet is sent normally against 
the auxfocB, and the tube gradually withdrawn, there 11 found a dis- 
tnnoa mt which % smooth pocket, deeper than brood, Is mode at the 
wrfooe^ ihowing often m slow rotation, and giving a sound, which 
if ■tnwijgttauied If the fame note be pUyed on the violin. Whoi 
n iet If Mat npwnA Iram u orifiee near the bottom of a vemel 
01 .vretfr, a iphericd lii^chombm fonu about ud under the 


orifice, becomiDg the base of on ucendlng alr-eolusan, which 
base IB more than triple the diameter of the orifice. The column 
suddenly ooiitracti near the orifice, then gradually widens. The 
author describes some other effecta — On Kepler's problem, by 
M. de Gaspans. — On oithoponal systems comprising a family 
of surfaces of the second degree, by M. Darboux — Memoir 
on the methods employed for determination of the curves 
of astronomical objectives, accompanied with tables for abridg- 
ing the calculation, by M, Marnn. — On a means of varying 
the focussing of a microscope without touching either the in- 
strument, or the object, and without altering the direction 
of the line of vision, by M. Govl. This is bssed on the fact 
that the interposition between objective and object of a medium 
more refringcnt than air, with plane parallel sides at right- 
angles to the axu of the microscope, will cause an apparent ele- 
vation of the object represented by ^ = r where d is Ihe 

elevation produced, c the thickness of the medlom, and n Its 
index of refraction relatively to air or vacuum. He uses a vessel 
of liquid with glass bottom and varies the height of the surface 
either with a pTunECr or a communicating vessel.— New process 
of photomicrography, bv M Fayel. The upper end of the micro- 
scope catches in a wooacn frame on colonnettes, the apcrmie of 
this corresponding with that of a daik chamber which esn be 
placed or remov^ at will In this chamber is a moveable 
plano-convex lens, and through it an image equal to that seen 
by the eye is thrown on sensitised gloss — On the micro 
scope and the dark chamber, by M. Nayreneuf This gives 
some theoretical results from examination of Dr. Faycl’s method. 
— On the manufacture of carbon condnetonfor the electric lamp, 
by M. Cartd He reminded the Academy of hia own experi- 
ments Moistening carbon-powder with syrups of gum, gelatine, 
&c , or fixed oils tiuLkened with rcuns, he gets plastic and con- 
sistent pastes very suitable for making carbon points of Even 
without other admixture, they give more light in an the ordinary 
carbons, 111 the proportion of 1 25 to 1 —Study and determina- 
tion of the pnocipoi colounng matters used to falsiry wines, by 
M Chanol. — On the action of alkaline sulphocyanates on chlor- 
hydialcii of alkalies of the fatty Benus, by M De Clermont — 
Action of electrolytic oxygen ou glycol, by M. Renard. — On the 
discharge of the torpedo, studied with Lippmonn's electrometer, 
by M Marey. If the discharge of a torpedo, much weakened, 
be directed into the electrometer, the mercury moves m the posi- 
tive dureeboD, in a jerky way, progressing always mure than it 
goes back This abows a atriking analogy to the phenomena of 
muscular contraction, — On the locoLsation of copper m the 
system, aftci ingestion pf a salt of this metal, by M. Uabutcau. 
Ic would be rash to affirm poisoning with a salt of copper, be- 
cause eight or even twelve centigram mos of the metal might be 
found in the liver Salts of copper are less poisonous than 
hitherto supposed — On the first development of a star- hah, by 
M. Fol. — On the hair of vine-shoots, applied to manufacture uf 
paper, by M. Boutin — On the reconcilement of moral liberty 
will] scientific determinism, by M. Boussinesq, 
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SCIENTIFIC WORT HIES 
X.— Hermann Ludwig Ferdinand Helmholtz 

r HE contnbutions made by Helmholtz to mathema- 
tica, phyiics, physiolo{ry, psychology, and aesthetics, 
are well known to all cuUivatora of these various subjects 
Moat of those who have risen to eminence in any one of 
these sciences have done so by devoting their whole atten- 
tion to that science exclusively, so that it is only rarely that 
the cultivators of di8erent branches can be of service to 
each other by contributing to one science the skill they 
have acquired by the study of another. 

Hence the ordinary growth of human knowledge is by 
accumulation round a number of distinct centres. The 
time, however, must sooner or later arrive when two or 
more departments of knowledge can no longer remain 
independent of each other, but must be fused into a con- 
sistent whole. But though men of science may be pro- 
foundly convince!^ of the necessity of such a fusion, the 
operation itself is a most arduous one. For though the 
phenomena of nature are all consistent with each other, 
we have to deal not only wuh these, but with the hypo- 
theses which have been invented to systematise them , 
and It by no means fallows that because one set of obser- 
vers have laboured with all sincerity to reduce to order 
one group of phenomena, the hypotheses which they have 
formed will be consistent with those by which a second 
set o( observers have explained a different set of pheno- 
nomena. Each science may appear tolerably consistent 
within Itself, but before they can be combined into one, each 
must be stripped of the daubing of untempered mortar by 
which Its parts have been prematurely made to cohere 
Hence the operation of fusing two sciences into one 
generally involves much criticism of established methods, 
and the explosion of many pieces of fancied knowledge 
which may have been long held in Ecientihe reputation. 

Most of those physical sciences which deal with things 
without life have cither undergone this fusion or arc in a 
fair state of preparation for it, and the form which each 
finally assumes is that of a branch of dynamics. 

Many cultivators of the biological sciences have been 
impressed with the conviction that for an adequate study 
of their subject a thorough knowledge of dynamical 
science is essential. But the manner in which some of 
them have cut and pared at the facts in order to bring the 
phenomena within the range of their dynamics, has tended 
to throw discredit on all attempts to apply dynamical 
methods to biology. 

We purpose to make a few remarks on a portion of the 
scientific work of Helmholtz, who is himself the most 
illustrious example not merely of extensive acquaintance 
with science combined with thoroughness, but of a tho- 
roughness which of Itself demands the mastery of many 
sciences, and in so domg makes its mark on each. 

Hennann Ludwig Ferdinand Helmholtz was born 
August 31, i8ai, at Potsdam, where his father, Ferdi- 
nand Helmholtz, was Professor of the Gymnasium. His 
mother, Caroline Penn, was of an emigrated English 
family. His father’s me^s would not admit of his study- 
ing science otherwise thu as a medical student. He | 
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therefore became a military surgeon, and continued in 
that position till the end of 1848, when he was appointed 
Assistant of the Anatomical Museum of Berlin, and 
Teacher of Anatomy at the Academy of Arts. In ihe 
following year he went to Kbnigsberg, in Prussia, as Pro- 
fessor of Physiology. In 1856 he became Professor of 
Anatomy and Physiology at the University of Bonn ;'in 
1859, Professor of Physiology at the University of Heidel- 
berg , and, in 1871, FroTessor of Natural Philosophy to 
the University of Berlin 

It was during his career as a military surgeon that he 
published his celebrated essay on “The Conservation of 
Energy 

The science of dynamics has been so long established, 
that It is hardly conceivable that any addition to its 
fundamental pnnciplts should yet remain to be made. 
But in the application of pure dynamics to actual bodies 
a great deal remains to be done. The great work for the 
men of science of the present age is to extend our know- 
ledge of the motion of matter from those instances in 
which we can see and measure the motion to tho^e in 
which our senses are unable to trace it. For this purpose 
we must avail ourselves of such principles of dynamics 
as are applicable to cases in which the precise nature of 
the motion cannot be directly observed, and we must also 
discover methods of observation by which effects which 
indicate the nature of the unseen motion may be mea- 
sured It IS unnecessary here to refer to the labours of 
the different men of science who, each in his own way^ 
have contributed by experiment, calculation, or specula- 
tion, to the establishment of the principle of the conser- 
vation of energy , but there can be no doubt that a very 
great impulse was communicated to this research by the 
publication 111 1847, of Heimholtif’s essay “ Ueber die 
Erhaltung dcr Kraft,’' which we must now (and correctly, 
as a matter of science) translate Con-i'fvatiou of Emrgy^ 
though in the translation which appeared in Taylor’s 
"'scientific Memoirs," the word Kiaft was lianslated 
Forte in accordance with the ordinary literary usage o^ 
that time. 

In this essay Helmholtz showed that if the forces 
acting between material bodies were equivalent to attrac- 
tions or repulsions between the particles of these bodies, 
the intensity of which depends only on the dist.incc, then 
the configuration and motion of any material system 
would be subject to a certain equatmn, which, when ex- 
pressed in words, is the principle of che conservation of 
energy 

Whether this equation applies to actual material 
systems is a matter which experiment alone can decide* 
but the search for what was called the perpetual motion 
has been carried on for so long, and always in vain, 
that we may now appeal to the united experience of a 
large number of most ingenious men, any one of whom, 
if he had once discovered a violation of the principle, 
would have turned it to most profitable account. 

Besides this, if the principle were in any degree incor- 
rect, the ordinary processes of nature, earned on as 
they are incessantly and in all possible combinations, 
would be certain now and then to produce observable 
and even startling phenomena, arising from the accu- 
mulated effects of any slight divergence from the principle 
of conservation. 

u 
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But the scientific importance of the principle of the 
conservation of energy does not depend merely on its 
accuracy as a statement of fact, nor even on the remark- 
able conclusions which may be deduced from it| but on 
the fertility of the methods founded on this principle. 

Whether our work is to form a science by the colliga- 
tion of known factSj or to seek for an explanation of ob- 
scure phenomena by devising a course of experiments, 
the principle of the conservation of energy is our unfail- 
ing guide, It gives us a scheme by which we may ar- 
range the facts of any physical science as instances of 
the transformation of energy from one form to another. 
It also indicates that m the study of any new phenomenon 
our first inquiry must be, ITow can this phenomenon be 
explained as a transformation of energy? What is the 
original form of the energy ? WhaVis its final form ? and 
What are the conditions of the transformation P 

To appreciate the full scientific value of Helmholtz's 
little essay on this subject, we should have to ask those 
to whom we owe the greatest discoveries in thermody- 
namics and other branches of modern physics, how many 
times they have read it over, and how often during their 
researches they felt the weighty statements of Helmholtz 
acting on their minds like an irresistible driving-power. 

We come next to his researches on the eye and on 
vision, as they arc given in his book on Physiological 
Optics. Every modern oculist will admit that the ophthal- 
moscope, the original form of which was invented by 
Helmholtz, has substituted observation for conjecture in 
the diagnosis of diseases of the inner parts of the eye, and 
has enabled operations on the eye to be made with greater 
certainty. 

But though the ophthalmoscope is an indispensable aid 
to the oculist, a knowledge of optical principles is of still 
greater importance. Whatever optical information he 
had was formerly obtained from text-books, the only 
practical object of which seemed to be tu explain the con- 
struction of telescopes They were fu]! of very inelegant 
mathematics, and most of the results were quite inappli- 
cable to the eye. 

The importance to the physiologist and the physician 
of a thorough knowledge of physical principles has often 
been insisted on, but unless the physical principles arc 
presented in a form which can be directly applied to the 
cojnplex structures of the living body, they arc of very 
little use to him ; but Helmholtz, Donders, and Listing, by 
the application to the eye of Gauss's theory of the cardinal 
points of an instrument, have made it possible to acquire 
a competent knowledge of the optical effects of the eye by 
a few direct observations. 

But perhaps the most important service conferred on 
science by this great work consists in the way in which the 
study of the eye and vision is made to illustrate the con- 
ditions ofsensation and of voluntary motion. In no depart- 
ment of research is the combined and concentrated light 
of all the sciences more necessary than in the investiga- 
tion of sensation. The purely subjective school of psy- 
chologists used to assert that for the analysis of sensation 
no apparatus was required except what every man carries 
'Within himself, for, since a sensation can exist nowhere 
except in our own consciousness, the only possible 
method for the study of sensations must be an un- 
biased contemplation of our own frame of miniL Othcis 


might study the conditions under which an impulse is 
propagated along a nerve, and might suppose that while 
doing BO they were studying sensations, but though such 
a procedure leaves out of account the very essence of the 
phenomenon, and treats a fact of consciousness as if it 
were an electric current, the methods which it has sug- 
gested have been more fertile in results than the method 
of self-contemplation has ever been 

But the best results are obtained when we employ all 
the resources of physical science so as to vary the nature 
and intensity of the external stimulus, and then consult 
consciousness as to the variation of the resulting sensation. 
It was by this method that Johannes Muller established 
the great pnnciple that the difference in the sensations 
due to different senses does not depend upon the actions 
which excite them, but upon the various nervous arrange- 
ments which receive them Hence the sensation due to 
a particular nerve may vary in intensity, but not in qua- 
lity, and therefore I he analysis of the infinitely various 
states of sensation of which we are conscious must con- 
sist in ascertaining the number and nature of those simple 
sensations which, by entering into coMciousness each in 
Its own degree, constitute the actual state of feeling at any 
instant. 

If, after this analysis of sensation itself, we should 
find by anatomy an apparatus of nerves arranged in natu- 
ral groups corresponding in number to the elements of 
sensation, this would be a strong confirmation of the cor- 
rectness. of our analysis, and if we could devise the means 
of stimulating or deridcning each particular nerve in our 
own bodies, we might even make the investigation physio- 
logically complete. 

The two great works of Helmholtz on Physiological 
Optics " and on the ** Sensations of Tone," form a splendid 
example of this method of analysis applied to the two 
kinds of sensation which furnish the largest proportion of 
the raw materials for thought. 

In the first of these works the colour-sensation is inves- 
tigated and shown to depend upon three variables or 
elementary sensations. Another investigation, in which ex- 
ceedingly refined methods are employed, is that of the mo- 
tions'of the eyes. Each eye bas six muscles by the combined 
action of which Us angular position may be varied in each 
of its three componeats, namely, in altitude and azimuth as 
regards the optic axis, and rotation about that axis. There 
IS no material connection between these muscles or their 
nerves which would cause the motion of one to be accom - 
panied by the motion of any other, so that the three 
motions of one eye are mechanically independent of the 
three motions of the other eye. Yet it is well known that 
the motions of the axis of one eye are always accom- 
panied by corresponding motions of the other, This 
takes place even when we cover one eye with the fingers, 
We feci the cornea of the shut eye rolling under our 
fingers as we roll the open eye up or down, or to left or 
right I and indeed we are quite unable to move one eye 
without a corresponding motion of the other. 

Now though the upward and downward motions are 
effected by corresponding muscles for both eyes, the mo- 
tions to nght and left are not so, being'produced by thp 
inner muscle of one eye along with the outer muscle pf 
the other, and yet the combined motion is so ref|ylar, 
that wo can move our eyes quite fireely while maintaining 
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during the whole motion the condition that the optic axes 
shall intersect at some point of the object whose mo- 
tions we are following. Besides this, the motion of each 
eye about its optic axis is found to be connected in a 
remarkable way with the motion of the axis itself. 

The mode in which Helmholtz discusses these pheno- 
mena, and lUuatrafea the conditions of our command over 
the motions of our bodies, is well worth the attention of 
those who are conscious of no limitation of their power 
of moving m a given manner any organ which is capable 
of that kind of motion. 

In his other great work on the /* Sensation of Tone as 
a Physiological Basis for the Theory of Music,’' he illus- 
trates the conditions under which our senses are trained 
in a yet clearer manner. We quote from Mr. Ellis's 
translation, p 95 — 

" Now practice and experience play a far gi cater part 
in the use of our senses than we are usually inclined to 
assume, and since, as just remarked, our sensations 
derived from the senses are primarily of importance only 
for enabling us to farm a correct conception of the world 
without us, our practice in the observation of these sensa- 
tions usually does not extend in the slightest degree 
beyond what is necessary for this purpose. We arc 
ceitnmly only far too much disposed to bcheve that we 
must be immediately conscious of all that we feel and of 
all that enters into our sensations. This natural belief, 
however, is founded only on the fact that we are always 
miinediately conscious, without taking any special trouble, 
of everything necessary foi the practical purpose of form- 
ing a correct acquaintance with external nature, because 
during our whole life we have been daily and hourly 
using our organs of sense and collecting results of expe- 
rience for this precise object.” 

Want of space compels 119 to leave out of consideration 
that paper on Vortex Motion, in which he establishes 
principles in pure hydrodynamics which had escaped the 
penetrative power of all the mathematicians who preceded 
him, including Lagrange himself ; and those papers on 
electrodynamics where he reduces to an intelligible and 
systematic form the laborious and intricate investigations 
of several independent theorists, so as to compare them 
With each other and with experiment. 

But we must not dwell on isolated papers, each of which 
might have been taken for the work of a specialist, though 
few, if any, specialists could have treated them in so able 
a manner. Wc prefer to regard Helmholtz as the author 
of the two great books on Vision and Hearing, and now 
that we are no longer under the sway of that irresistible 
power which has been bearing us along through the 
depths of mathematics, anatomy, and music, we may 
venture to observe from a safe distance the whole figure 
of the intellectual giant as he sits on some lofty cliff 
watching the waves, great and small, as each pursues its 
independent course on the surface of the sea below. 

“ 1 must own,” he says, " that whenever I attentively 
observe this spectacle, it awakens in me a peculiar kind 
of intellectual pleasure, because here is laid open before 
the bodily eye what, in the case of the waves of the in- 
visible atmospheric ocean, can be rendered intelligible 
QDly to the eye of the understanding, and by the help 
of a long series of complicated propositions.” — ("Ton- 
empfmdangen,” p. 4a). 

Helmholtz is now in Berlin, directing the labours of 
able men of science in his splendid laboratory. I ct us 
hope that from his present ^sition he will again take a 


comprehensive view of the waves and ripples cf our mtcl- 
lectual progress, and give us from time to time his idea 
of the meaning of it all. 

J. Clerk Maxwvll 


THE UNIVERSITIES BILL 

P EOPLE’S notions of "reform” differ very much 
according to their interest in or knowledge of the 
kind of thing to be leformed. At present there is much 
talk of university reform, but there is really no proposi- 
tion before the public for reforming the universities. 
The Government Bill is simply intended to adjust 
certain parts of the machinery of the ancient corpora- 
tions at Oxford and Cambridge and to oil the wheels 
which with the lapse^ of lime have become rusty. 
There >s no intention to make Oxford and Cambridge 
wl \t they were three centuries ago — namely universities 
in the sense m which the word “university" is applied 
(excepting the cases of London and Durham) to every 
other institution claiming the title m civilised Europe. 
The historic process by which the endowed boarding- 
houses at Oxford and Cambridge known as colleges fell 
into the hands of the clerical party, and subsequently 
became possessed of the sole control of the university, 
suppressing the higher Faculties, with the exception of 
the Theological, and driving from die university all 
students but those who could afford to make a ruinous 
annual payment to the cooks, butlers, scouts, and tutors 
of one college or another in exchange for indifferent board 
and lodging and a " religious education ” in a school-boy's' 
horn-book, under the disciplinary system devised by the 
Jesuits, IS not to be reversed. No re-consLitulion of the 
Faculties — the absolutely essential step in the reformation 
of decayed universities — is proposed, nor is the Bachelor- 
of-Arts curnculuin to be relegated to its prosier place — 
the picparatory schools. The colleges are still to have it 
all their own way, are to be allowed still to compete with 
one another in buying at the rate of 100/. a year the 
chances of distinction which a promising school-boy can 
give by entering his name on the college-books , they are 
rtill to pursue the fnnilcss task of training these youths 
so as to obtain for the college the largest possible number 
of " first classes ” in an examination arranged and con- 
ducted by the colleges (whose representatives far outnum- 
ber the professoi late) in subjects and methods which the 
student should cither have dropped at the threshold of 
the university or should pm sue in a spirit and with a 
thoroughness incompatible with the conditions of these 
competitive examinations. Prize fellowships awarded 
by competitive examination arc still to be the in- 
centives to these mercenary studies on the part of 
the young men ; the university professor, even though 
he may be miiltiplied by two, is still to occupy the am- 
biguous position which is at present his lot — ^by right the 
director of the studies connected with his chair, but, m 
fact, shorn of the privileges and functions of his office 
through the eager competition of colleges for examina- 
tion honours and tutorial fees. Worse than all, the ridi- 
culous " matnculation” examinations are not to be 
superseded by a thorough university matnculation exami- 
nation — to the want of which the disgraceful inefficiency 
of school- teaching in all our public schools is due. 
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U IS true that it ii only within the last quarter of a 
century that the full supremacy of the Theological Faculty 
in Oxford has been attained by the practically complete 
eflfacement of the Medical Faculty, the Regius and 
Clinical chairs in which are now held by one professor, 
who appears to have acquiesced in the total cessation of 
medical study in Oxford. It is also true that within the 
same period the Faculty of l.aws has made a partial re- 
appearance, and musters a few non-professional students, 
whilst under the stimulus afforded by competitive exarni- 
nation and prize fellowships, something more in quantity 
than, but still identical In kind with, the class-work taught 
at school to boys of from fifteen to eighteen years of age, 
IS now sedulously driven into the undergraduate's brain by 
his college tutors and lecturers It will also be adduced 
by the apologists of the present university that 

over 80,000/ have been spent at Oxford on a palatial 
edifice for the encouragement of the long- neglected 
studies which are ranked as physical science It should, 
however, be thoroughly understood that the sum m ques- 
tion has been primarily devoted to the production of an 
architectural monstrosity, the University Museums, which 
though pleasing to the .esthetic persons who invented it, 
docs not provide the accommodation which the subjects 
require, nor even so much as could, in the absence of 
sesthetic muddling, have been obtained for a fourth part 
of the sum quoted with so much assuiance, 

The actual facts which are given below show what is 
the constitution of the University of Oxford in the way of ' 
professors, college- teachers, and students, and to what ' 
studies they respectively devote themselves. These 
figures entirely lefutc Mr. Lowe’s recent statements to the 
effect that whilst the honour-man at Oxfoid has a good 
education, and the pass-man a very bad one — the 
pass men far outnumber the honour-men Clearly Mr. 
Lowe had not troubled himself to ascertain the facts 
before making his attack, which was intended to show 
the danger of allowing the Owens College to become 
a university Mr. Lowe's conception of a university is 
hunted by the model of that which he represents, and I 
accordingly there is little comfort to be derived from his 
attacks on Oxford for those who believe in " the univer- 
sity " as it exists in the great German home of univer- 
sities. 

All that has been written and said within the last three 
months on the university question shows that there is a 
most serious ignorance among our public men of what 
universities are, what they can do, are doing, and how they 
do it, both m Great Britain and abroad. Only two 
members of the House of Commons, Dr. Lyon Playfair 
and Mr. Grant Duff, appear to have so much as an ele- 
mentary acquaintance with the subject on which they are 
about to legislate. Even Mr, Goldwin Smith, who has 
returned to England full of wisdom gained in the Far 
West, expresses his belief in the college system because, 
forsooth, certain mushroom institutions m America 
which are defective as universities, have no colleges or 
hoarding-houses Had Mr. Goldwin Smiih travelled 
east instead of west, he might have formed other and 
sounder conclusions after a sludy of Gcnnan uni- 
versities. 

Under these ci re urn stance s, though it is a matter of 
profound concern, it is not surprising that the Government 


Bill contemplates no change which will re-create Oxford 
and Cambridge as universities. They will remain each 
a congeries of hnishing schools for the sons of the 
wealthier classes— where a man may learn, as Dr. Lyon 
Playfair has said — how to spend a thousand a-year, and 
to spend it with some discretion, but not how to 
earn a thousand a-year — how to make himself a useful 
member of society valuable at that rate. 

To fit a man for a career m life, the task which is 
undertaken by every other university worthy of the 
name, is absolutely what Oxford and Cambridge refuse 
to do, and what legislators ought to force them to do, 
Poor men, or men of moderate means, can only afford to 
send their sons to an English university in order that 
they may become clergymen or schoolmasters, or on the 
chance that, as m the Chinese mandarin selection, they 
may, by submission to the tyranny of a competitive 
examination, win a prize fellowship. 

Those who desire and see in the future a true univer- 
sity reformation — having nothing favourable to their 
views to expect from the action of the Commissioners 
appointed without definite instiuctions by the present 
Government Bill — have none the less much to fear and 
to combat. It is admitted on all hands that the powers 
of the Commissioners are very great, though they are not 
(hfinitely instructed as to how they are la employ those 
powers, practically it will come lo this, that the Com- 
missioneis will simply empower the resident fellows of 
colleges to do what they have long wished and sketched 
out, namely, to marry and settle down permanently in 
the university as college lecturers and tutors. This 
boon Will be granted to the colleges in exchange for an 
immediate ten and a prospective hfty thousand a year, 
which will go to paying for new university buildings and 
for some new (as well as additions to the stipends of 
some old) professorships. 

The new professors will be in the same ignoble posilion 
as the old ones, since no change in the constitution of 
the government of the university is contemplated, and 
there is no reason lo suppose that they will make the 
university more remarkable foi research and less remark- 
able for apathy, than docs the existing body. The cleri- 
cal restriction on headships of colleges —sinecures varying 
in value from 1,000/. to 2,000/. a year — may be removed 
by the Commissioners, but is not necessarily to be so ; 
nor 15 provision made for abolishing headships altogether. 
The nature of the duties of the college lecturers and 
tutors who will become a more formidable body than 
ever, when allowed to root themselves with family sur- 
roundings, will not be regulated by the Commissioners, 
nor the subjects which they shall teach. At the same 
time the non-rcsident fellows will have their term of 
tenure limited, and their influence in college government 
will be diminished, even if they are not altogether ex- 
cluded from a share in it. The result of these changes 
will be greatly to strengthen the college system of pre- 
paring pupils for the examination race- course, and to 
render it more difficult than ever to remove the injurious 
antagonism which at present prevents any real co-operation 
among the colleges for the common good of the university. 
The cessation of this antagonism might hive been effected 
once and for all by empowering the Commissioners to re- 
constitute the Faculties, and to combine In them equally 
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all college teachers and professon, to be organised into a 
lenet of consentaneous teaching bodies, one in each 
Facult/. 

In sketching what seems a possible and satisfactory 
scheme for the university reform of the future, it is de- 
sirable (irsL of all to ascertain what sum of money can be 
spent with advantage m a single locality like Oxford ^ 
and, secondly, what can be reasonably done with the 
surplus funds now administered through Oxford It ap- 
pears that about 400,000/ a year may be reckoned as the 
immediate prospective revenue of the colleges and uni- 
versity of Oxford Of this, 150,000/. a year would nobJy 
endow a leformed Oxfoid, leaving 250,000/. a year for 
other purposes. The University of Oxford is generally 
regarded as a piaccy whereas it is essentially a corpot ation. 
Whilst the University could not with benefit dispense 
moic than i5o,fX)o/. a year within the city of Oxford, there 
15 no leason why it should not have a senes of institu- 
tions connected with it in London, or even in other great 
cities The universities founded m this way by the sur- 
plus levcniies of Oxford and Cambridge in London, Ibr- 
mingham, Manchester, Leeds, and Bristol, should be 
equally endowed with the parent universities, and might 
form as do the German universities a senes of co-opciating 
instUutionb from one of which to anothei the student 
conld pass as the special direction of his studies might 
determine, and the professorial positions in which (of 
graduated value) would furnish a ladder lo be climbed 
by those who devote themselves to the professorial 
career. 

Leaving the question aside, as to the ultimate disposal 
of biirphis icvciiurs, there is no doubt that with the intro- 
duction of a systfiii of piofcssoual teaching, combined 
with a lig^d pass examination, and the lemoval of the 
baneful “ coiupetuioii for huiioiirs," Oxfoid could be 
maintained m external appearance much as it is with 
150,000/ a year of endowment The college buildings 
would remain as boarding-houses and would have to 
compete as such with the ordinary lodgings m the city. 
There would be a limited number (two or three in each 
collegO of domestic "tutois" or house-masters to pre- 
scivc order and give advice Lo the students resident 111 
colleges, whilst the entire teaching would be performed 
by the greatly-increased professonal staff. 

With or without the more radical points of this change, 
any Bill professing to rcroim Oxford and Cambiidge 
ought to embrace the following provisions, or some at 
least of them, none of them arc comprised in the Govern- 
ment measure 

I. The creation of new professorships and their arrange- 
ment with the old ones in Faculties (say Theology, Law, . 
Medicine, Physical Science, and Literature), on as com- ' 
plete a scale as the most fuUy-dcveloped German uni- 
versity presents— say Leipzig — where with a total revenue 
of 50,000/. a year the University has 115 professors as 
against 43 in Oxford. 

a. The giving of the sole control of the curriculum of 
study in each Faculty to the official members of that 
Faculty, together with the sole light to appoint examiners 
and to elect to vacant professorships. The existing 
** Boards of Studies " might without difficulty be deve- 
loped into the required Faculties. 

3* The exclusion of all non-resident graduates and of 


persons not officially recognised as teachers (members of 
Faculties) from participation in university government. 

4. The imposition of a thorough matriculation examina- 
tion (to embrace the elements of physical science and 
other modem studies) on all Students seeking admission 
to the university ; the subjects of examination and 
standard to be arr.anged and determined by a committee 
of the faculties in concert with other great national educa- 
tional bodies. 

5 The abolition of ‘^college monopoly,” and the introduc- 
tion of free trade in the boarding and the teaching of 
iindergiaduJtes — firstly, by permitting an undergraduate 
(whether enjoying a college scholarship or not) to reside 
where he may find the cheapest and best accommodation 
either in or out of college ; and secondly, by pro- 
hibiting any compulsory exaction from him of attend- 
ance on, or payment for, any teaching which he does 
not voluntarily select as the most likely to add to his 
knowledge, 01 to enable him to pass with ciedit the only 
examination he would have to undergo, viz , the “ pass ” 
examination of the faculty, admitting him to the degree of 
Bachelor or of Master, 

6. The institution of a Doctor’s degree to be given ii 
the Faculty of Science, and in that of Literature after the 
degree of Bachelor, on presentation by the candidate of 
an original thesis to be approved by the Faculty, and io 
be publishiii (publit ation being indispensable) 

7 The annual assignment from surplus icveniie of 
some thousands a year to each Faculty to be dispensed 
by them m special missions, explorations, travels, and 
researches 

a Ihc genei al control by the State Government of the 
finances and public acts of the university The con- 
tinual control of a ncbly-cndowed corporation by the 
State IS an indispensable safeguard. 

9 The pruhihUion of the employment of any collegiate 
or univcisity funds for any ecclesiastical purpose or for 
any other non-academic purposes 

10 The removal of all religious tests in connection 
with any office (professorial or other) held in the uni- 
versity or colleges, as well as the abolition of all compul- 
sion in regard to religious observances such as are now 
exacted from iindergiaduatcs. 

To make all or the major portion of the changes here 
advocated would be truly to change the character of oui* 
English universities. They w'ould be restored to national 
uses as universities worthy of the name , they would 
cease to be the “ Kindergarten" of the wealthy classes, lo 
whom they belong by no right, and by whom they have 
long been appropriated and misused. 

APPENDIX 

Fads with regard to Teachers and Students in the 
Umveruty of Oxford^ derived from the “ University 
Caleiuiar” of 1875, 

There are about 2,400 undergraduates, or persons in 
\iatH puptllart, oh the College and University books , 400 
of these graduate in each year, the average time spent in 
the University being over four years. 

or these 75 per cent, read for honours in the various 
schools or Faculties, whence it appears tliat there are 
about (probably less than) 1,800 students in Oxford 
reading for honours. Of these 1,800 u appears that 33 
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per cent, read for the school of Litene Humaniores 
(Philosophy, 'Classical History, and Philology), 20 per cent, 
for the school of Modern History, 1 7 per cent, for the 
school of Theology, 15 per cent, fpr the school of Law, 
7 per cent, for the school of Mathematics, and only 6*5 
for the school of Physical Science. 

or the 3,400 undergraduates 34 per cent, hold college 
scholarships or exhibitions varying in value from 30/. to 
100/. a year, exclusive of scholarships or exhibitions 
granted by external bodies. 

There are at this moment 360 fellows of colleges, ex- 
clusive of heads and professors, of whom 140 (out of a 
total of 160 college lecturers and tutors) arc resident and 
engaged in teaching. The average endowment of a fel- 
lowship is 350/. 

There are thirty-seven University professors and six 
University readers or assistant professors, of whom nine 
give no definite courses and have no pupils. They are 
distributed m subjects thus . Theology, five , Medicine, 
two , Law, four, and a reader ; Lit. Human, seven, and 
a reader ; Mathematics, three ; Physical Science, seven, 
and four readers ; Modern History, three, and a reader , 
Fine Art and Modem Languages, seven 

Taking the total number of teachers, both collegiate 
and professorial, and the total number of honour-students, 
according to the subjects which they respectively teach 
and pursue (which subjects may be ascertained from 
the calendar), we find that in Litera; Humaniores the 
proportion of collegiate and professorial toachers to 
students is 1 5*5 , in Mathcmalics, 1.6; in Physical 
Science, i 7 *, in Modern History, 1.5, m Law, 
I 155. 

Estimating the average annual income of a college 
lecturer or tutor at joo/, we find that 75,000/, is the sum 
required to pay at this rate for 150 such persons. This 
sum IS exactly what ihe scholarship fund (40,000/ ), plus 
140 fellowships of 350/ each amounts to, so that, prac- 
tically, the teaching in Oxford colleges is paid for, not by 
the parents of undergraduates, but by a portion of the 
collegiate endowments— to wit, the scholarship fund and 
two- fifths of the fellowship fund 

The statement recently made by Sir John Lubbock in 
the debate on the Universities Hill in the House of Com- 
mons, to the effect that Oxford practically has done 
nothing for the development of the study of physical 
science, is amply justified by the above Agures , there 
are only seven professors and four readers of all the 
various physical sciences in Oxford ; only one twenty- 
fourth of the undergraduate students in the place pursue 
the study of ph> sical science ; anti of all fht three hundfcd 
and nxty fellowships in the various collej^es only five are 
held by persons (exclusive of professors) who have been 
elect! d to them in consideration of their attainments in 
physical science. In four more fellowships the application 
of mathematics to physics has been allowed to count in 
establishing a stu dentes claim to such fellowship. 

The public schools teach physical science to so few 
boys, and teach it so inefficiently, that there are quite as 
many scholarships for excellence in this subject offered to 
the matriculating students as there are worthy candidates. 
The fact that the public schools never teach physical 
science to all their pupils and only as a rule to the dullest 
boys in the school, who tie carefully selected for this 


study on account of their fkilure in clasaics and mathe- 
matics, is simply duo to the fact that‘ neither the colleges 
nor the university introduce any branch of physical science 
into any one of their compulsory examinations. And 
this fact is further explained by the fact that the college 
lecturers and tutors, and even the heads of houses, 
are, with few exceptions, men who have been school- 
masters, or who hope to be so, and who are identified in 
every way with the pedagogic profession. 

In fact, using the term without any offensive implica- 
tion, the College authorities, together with the school- 
masters, form a " ring whose interest it is to suppress a 
class of studies of which they are themselves ignorant. 
The university professoriate, which should act as a 
higher body, to control and stimulate the pedagogic class 
of teachers, is, as already mentioned, a nonentity. There 
is no such higher power — the “ University ” is ridden 
over rough shod by the ** Academy for Young Gentle- 
men.” An OxFOHn Man 


THE BASQUES 

Essai stir la Lan^uc Basque. Par F. Ribary, Traduit 
du Hongrois par J. Vmson, (Pans : F. Vieweg, 1877 ) 
Basque Let^etuis, By W. Webster. (Griffith and Farren 

1877.) 

T he Etruscans perhaps excepted, there is no race that 
has had a greater attraction for the ethnologist and 
the student of language than the Basque. Defended by 
the mountain-fastnesses of the Pyrenees, with peculiar 
physiognomy, language, and manners, they seem to be 
the last waif and stray of a people and family of speech 
which have elsewhere disappeared. Whence did they 
come? and what is their kinship? are the two questions 
which have long been discussed warmly and to little pur- 
pose. Arc we to regard them as the descendants of the 
ancient Iberi, and And their traces, with Wilhelm von 
Humboldt, in the local names of Spam, of Sicily, and of 
Southern Italy, or are we lo bring them from Africa on 
the one side, or from America on the other, or Anally 
let them drop from the clouds, or grow up spontaneously 
on ihuii native soil ? Certain it is that languages like 
Basque were spoken in the north of Spain under Roman 
rule ; at least, the town called Graccuns, in honour of 
Tiberius Gracchus, is a genuine Basque compound of 
in or hirt "city," like Ina Flavia, "the Flavian 
burgh" Exclusive of emigrants in South America^ 

the present Basque population amounts to about 
800,000, of whom 660,000 are Spanish, and 140,000 
French, Their language has little resemblance to 

any other known tongue, whether ancient or modem* 
Erro claimed for it the privilege of having been spoken 
in Paradise , and Larramendi proudly named hia gram- 
mar (1739) “ El Impossible Vencido ’’—"The Impossible 
Conquered." The native works upon the language, how^ 
ever, were all tainted with mysticism and want of scien- 
tiAc method, and it is only of late years that this interest- 
ing speech has been examined in the light of science and 
exact scholarship, and grammars composed which treat it 
in a rational way. Materials for the work have been pre- 
pared by the researches of Prince Lucien Bonaparte, who 
has accurately mapped out the several dialects of the 
language, has noted their individual charactcristica and 
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peculiarities, and has actually discovered some fast- 
perishing dialects which had hithert^ remained unknown. 
His magnificent work on the Basque verb has, it may be 
said, created the scientific philology of the language. 

Basque, or Eskuara (probably meaning "mode of speak- 
ing'Oi ^ the Basques themselves call it, is an aggluti- 
native tongue, postfixing, for the most part, the sounds 
which express the relations of grammar. The grammar 
would be simple were it not for the verb, at once the 
wonder of native writers and the despair of foreign lin- 
guists, The verb incorporates the pronouns, having a 
difTerent form for " I have," " I have it," " I have it for 
you,” &c., as well as (in some dialects) for addressing a 
woman, a man, a superior, and an equal. It possesses 
also three voices, two primary tenses, at least five moods, 
and more than one participle or infinitive. When ana- 
lysed these forms turn out to be amalgamations of the 
verbal stem with various pronouns and modifying par- 
ticles, but their origin is so obscured by phonetic decay, 
and their number is so immense, that we cannot much 
wonder if, according to the legend, the devil, having spent 
seven years at Burgos in the vain attempt to learn the 
language, was at last obliged to leave the Basques to their 
primitive simplicity and viitue. The eight principal dialects 
— Labourdin, Soulctin, Eastern Bas-Navarrais, Western 
Bas-Navarrais, Northern Haut-Navarrais, Southern Ilaut- 
Navarrais, Guipuscoan, and Biscayan— differ a good deal 
from one another, and the three sub-dialects of Spanish 
Basque — Koncal, Aezeoan, and Salazarcse, have yielded 
to Tiince Bonaparte interesting archaic forms and words. 
It unfortunate that our knowledge of Basque does not 
reach back further than I545i when the first book in the 
language— the " Poems of Decheparc” — was printed, and 
a restoration of earlier grammatical forms must therefore 
rest solely upon a comparison of the existing dialects. 

The grammar of the Hungarian professor, which M. 
Vinson has translated into French, is an extremely good 
one, and Us value has been increased by the introduction 
he has prefixed to it, as well as by the notes he has added by 
way of supplement and correction, and by a very useful and 
almost exhaustive Basque bibliography he has appended 
at the end These notes will form the subject of an article 
Prince Bonaparte is preparing for publication. Prof. 
Ribary’s exposition of the intricacies of Basque grammar 
15 singularly clear, and I know of no work from which 
the foreign student could gain a better insight into the 
machinery of the verb or a better key to its multitudinous 
forms. Certain ofi these are compared with corresponding 
forms in Magyfir, Vogul, and Mordvinian, which, like the 
Basque, are able to incorporate the objective pronoun. 
The volume may be heartily recommended for both scien- 
tific and practical purposes. 

While the Basque language has been attracting so 
much attention, the equally interesting and important 
folk-lore of the country has been almost wholly neglected. 
With the doubtful exception of Chaho, none of the 
Tasque legends were " even noticed till within the last 
two years, when M. d'Abbadie read the legend of the 
Tar taro before the Soci^td des Sciences et des Arts de 
Bayonne, and M. Cerquand his ‘Ldgendes et Recits 
FopuLaires du Pays Basque,' before the sister society at 
Pan.” Mr, Websteris book, therefore, is doubly welcomei 
consisting as it does of tales anSl legends written down 


from the lips of the narrators, and literally translated into 
English with the co-operation of M. VJnson. Mr. Webster 
has divided the stories into (i) Legends of the Tartaro, 
(2) of the Heren-Suge, or Seven-headed Serpent, (3) 
animal tales, which are neither fables nor allegories, 
(4) legends of Basa-Jauna, Basa-Andre, and other Lamin- 
ak, or fairies, (5) tales of witchcraft, (6) Contes des 
Fdes, and (7) religious legends. The Tartaro is a one- 
eyed Cyclops, and what is told about him will interest 
classical scholars. He lives m a cave among his fiocks, 
and IS blinded with a red-hot spit by the hero, who con- 
trives to escape by the help of the unsuspecting sheep. 
In some versions the story of the talking ring is com- 
bined with that of the Cyclops, and in one form of the 
legend communicated to me by M. d'Abbadie, and alluded 
to by Mr Webster, the hero is made to fight with a body 
without a soul. Grimm has quoted analogous stones to that 
of the Cyclops, among the Oghuzian Turks, Karelians, and 
others, and M. d’Abbadie heard an almost exactly simi- 
lar one in Eastern Africa, while Mr. Moseley has pointed 
out to me that the Chinese also have their "one-eyed people 
who live to the east of Chuk Lung, and have one eye 
in the centre of the face.” (See my “ Pnnciples of Com- 
parative Philology,” second edition, pp. 321-323, and for 
an account of a Mongolian Cyclops, Mr. Howortli, in the 
yotirnal of the K.A S , vii , 2 (1875J, p 232 ) It is within 
the bounds of possibility that the Greek myth of the 
Cyclops may have been boi rowed by the colonists in 
Sicily or tlic voyagers to Tartessus from some ancient 
Basque population. However this may be, the legends 
of the seven-headed serpent connect themselves very 
strikingly with Western Asia. Accadian mythology had 
much to tell of “ a seven-headed serpent,” the dragon of 
Chaos, which tempted man to sin and waged war with 
Mcrodach, Llie Chaldean Michael. The Indian Viitra 
has but three heads, like the Orthios, the Kerberos, the 
Ekhidna, and the Kliima:ra of the Greeks, but it is at least 
curious that Orthros, with his master Geryon, was local- 
ised at Cadiz in the later days of Greek mylhfilogy, 
Basa Jauna, again, ” the wild man of the woods,” with his 
wife Basa-Andre, though once represented as a kind of 
vampire, is usually described as a sort of Satyr, reminding 
us not only of the classical Pan, but of the far older 
Chaldean Hea-bani, the friend and councillor of the 
Babylonian Heraklcs. Basa-Andre, says Mr. Webster, 
“ appears sometimes as a kind of mermaid, as a beaudfuL 
lady sitting in a cave and ' combing her locks with a 
comb of gold,' in remote mountain parts,” 

On the whole, however, there is very little that is native 
in these Basque legends, at least so far as their origin 
and texture are concerned. As Mr, Webster has noticed, 
the resemblance of many of them to the Keltic stones of 
the West Highlands ta too minute to be the result of 
accident, while a Large part of them is familiar to us in a 
French or even a Gennan form. How the Basques could 
have borrowed Gaelic stones is at present not easy 
to explain \ it is more probable, however, that this took 
place through maritime intercourse at a comparatively 
recent penod than at some remote date when the ancestors 
of the Kelts and the Basques may be supposed to have 
lived in close proximity. The impression left upon the 
mind by the legends Mr. Webster has collected is that 
the Basques are neither imaginative nor original, and 
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this IE borne out by what ho tells us of thoir unreasoning 
“ adherence to what they believe to be the tcvt of these 
old talcs. ‘ I don't understand it, but the history says 
so;' ‘ It IS so,* 'the story says so;’ was positively 
affirmed again and again.** This conservatism accounts 
for the survival of so many pagan ideas and (ustoins 
among the people, among which the legends themselves 
may be reckoned The latter are believed like “the 
histones of the Bible, or the ‘Lives of the Saints’ In 
fact, the problem of reconciling religion and science pre- 
sents itself to the Basque mind in this strange guise — 
how to reconcile these narratives with those of the Bible 
and of the Church. The gencial solution is that they 
happened before the lime of which the Bible speaks, or 
before Adam fell. They arc sahtirreko istorni^uak — 

'histones of the ancient law’ — by which is apparently 
meant the time before Christianity. ' J his happened, 
sir, in the time when all animals and all things could 
speak,' was said again and again by the narrators at the 
commencement of their story;’** a statement which 
curiously fils m with a similar belief .imong the Bushmen 
Altogether Mr. Webster has produced a most interesting 
book, and we hope that the welcome given to it may 
induce him to make it but the fiist instalment of other 
researches among the folk lore of the Basques 

A. IT. S VY( F 


OUR BOOK SHELF 

French Accent By A. II. Keane (Asher and Co, 

1877.) 

This is an excellent and useful little pamphlet, m which 
the author claims to have discovered and formulated for 
the first lime the laws which regulate French accentua- 
tion Putting aside the tome accent which usually falls 
on the last pliable of a word, and corresponds with the 
toned syllable of the Latin or Italic original, we have 
three accents the acute, the grave, and the circumflex, 
which Ml Keane terms respectively the euphonic, the 
grammatical, and the historical The ciicumflex denotes 
the loss of a sound, as do also the acute when on initial 
f, and the gra\c when on final r. 'Ihe grave is alone 
employed grammatically to indicate the grammatical 
changes of words, and Mr Keane lays down the two rules 
that “c followed by grammatical c mule, one consonant 
intervening, takes the grave accent," and that “ every un- 
accented e followed by one consonant not final is mute.” 
Mr. Keane shows himself well acquainted with the latest 
philological researches into the French language, and 
both pupil and teacher will find gicat assistance from his 
attempt to introduce Jaw and order into the nature and 
position of the French accents However, he is not 
altogether the first in the field, and it must be remem- 
bered that the philological ignorance of those who have 
stereotyped the use ol the accents has caused it to be 
somewhat arbitrary. The Neufchatel Bible of 1535 has 
no ac( ents, and the first to employ them regularly, though 
somewhat capriciously, was Jacques Dubois, in the six 
teenth century. In “An Introductorie for to Learn 
French trcwly," published by Du Guez, in London, pro- 
bably about 1560, the accents are written below the line. 

itude sur la De^inerescence Pkysiolo^tgue des Peuph^ 
Ctvilish. Far M. Tschouriloffi (Pans Leroux, 1876,) 

This is a careful and conscientious discussion of a class 
of statistics that have never been so carefully discussed 
before, and havi* in consequence been interpreted by dif- 
ferent in vpry different ThcfC W twq 


questions, both of which M. TschourilofT answers in the 
affirmative, but which perhaps he docs not always sepa- 
rate as clearly as cofild be wished ; the one is whether 
the French and other civilised nations are deteriorating 
m their pAys/guCj and the other whether their deteriora- 
tion 15 due to the abstraction of able-bodied men to serve 
and perish in the army. He has no doubt as to the 
deterioration in France, Sweden, and Saxony; thus, in 
the latter country, the number of men too infirm to serve 
as conscripts has largely increased of late yeart; in 
1832-36, 011c- third of the men were rejected ; m 1850-54, 
one-half. He quotes numerous medical authorities, whose 
opinions are printed in the article, “ Kecrutement," in the 
jyictionnairc MMical^ to show the evil ctfecta of industrial 
occupation on the health of factory workmen, and alludes 
to many other interesting facts of the same nature. But 
the bulk of the work is occupied in tracing the effects of 
the conscription on the French race The statistical ex- 
amination of the returns of the medical examiners is of a 
necessity very complex, allowances and corrections having 
to be made on many grounds. Even so apparently simple 
.1 problem as that of determining the amount of vigour 
abstracted from a population by the absence of a given 
fraction of them during a limited period, such as that o( 
the great war, is in reality very complicated, and requires 
the free use of tables of mortality and of fecundity for 
different ages, The upshot of the author's inquines is to 
show that the amount so abstracted is much greater than 
appears at first sight to be the case He therefore 
ascribes a very seriously damaging effect to the vigour of 
a population by the carrying on of great wars. It is truly 
sad to read the statistical tables of ihe increase in France 
of a long senes of such hereditary diseases as scrofula, 
harc-hp, vancose veins, paralysis, madness, and skin 
maladies, due in large part to the propagation of the race 
by men who had been 1 ejected as too infirm to serve in 
the army, and to so many of the healthy men having been 
destroyed or displaced. This treatise will become a 
standard work of reference, both in respect to its conclu- 
sions and to the statistical operations by which they have 
been attained Y, G. 

The Not the) n BaDicr of India, A Popular Account of 
the Jummoo and Kashmir Territories By Frcdenc 
Drew With Map and Illustrations. (London. Stan- 
fold, 1877) 

This 15 a popular edition of Mr. Drew’s valuable work on 
Jummoo and Kashmir, noticed in Nai aRK, vol. xif. p 550. 
That work was perhaps Loo formidable f^or the gencial 
reader to undertake, and Mr. Drew has therefore done 
well in selecting from it those parts likely to be of general 
interest The selection has been judiciously made, and 
as the illustrations have been retained, and a map show- 
ing the races as well as the physical features, the work 
will be found of great value and interest by those who 
hesitate to undertake the larger volume. It deserves a 
wide circulation. 

The Two Americas an Account of Sport and Travel. 
By Major Sir Rose Lambert Price, Bart. With Illus- 
trations, (London Sampson Low, 1S77,) 

We took up this book with little expectation of finding 
much m it either edifying or interesting, and have been 
most agreeably disappointed. The authoi, in one of Her 
Majesty’s ships, touched at vanous places on the east and 
west coasts of South America, and although most of the 
ground has already been gone over, he has the faculty of 
seeing and describing the already known under new 
aspects. He also visited Mexico, California, and the 
Yosemitc region. From beginning to end the narrative 
is thoroughly entertaining, and even those who are well 
read in American travel will find that Sir Rose Price U 
a,bl9 tq tell th^m much that new^ 
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LETTERS TO THE EDITOR 

\TkiEdUor does not AM Aimseff rtsponsihUforopxnioMs expressed 
by Ais carrespoHdenis. NeUAer can Ae unaeriake to retuns^ 
or io correspond ten/A the wnicrs of, r^ected matsUscrtpis. 
No notice is iakm of anonymous eommumcaiions.^ 

Nebulous Star in the Pleiades 

A SHURT paTaeraph in a recent number of Naiurb (vuI xv , 
p 244) on the ncDufoui star in the Pleiades appears to call /or 
a few remarks. Wiih reference to (he supposed difhcully of 
seeing with very large instruments a faint nebulosity in close 
proximity to a bright star, 1 may say, that the words of my 
assistant, quoted m the paragraph referred to, viz., ‘‘The 
Merope nebula it mtier perceived with Lord Uosse’a telescopes," 
are perhaps a little too strong. 

The entnea relative to this object are five in number. In 
February, 1871, ‘‘Exomined under very favourable circum- 
■Uncei; no nebulosity seen " August, 1872, "Examined Merope 
for Tempel’s nebulx ; not a trace of nebulosity visible " (Doth 
the sbove with the 3- foot reflector.) October, 1872, "Tempera 
variable nebula not found ; sky clear ” September, 1673, 
"Nothing seen, much false light in field." Deccm 1 >er, 1875, 
" Examined Merope in consequence of M. Tcmpcl’s letter {Ast 
Nach , No 2,045) • ncbiilosiiy seen , only same little /al^e 
light as around the other bright htars , sky very misty " 

It may be expected d priori that imperfections of a certain 
class, such as dust and other opaque substances, will interfere 
more with the action of a speculum than of an object glass m 
searching for famt nebulosity near a bright star, inasmuch as in 
the former they will throw back and disperse over the held light 
which would olherwise have contnbured to form the image of 
llie star ; whereas in the latter they will cause a general darken- 
ing by intercepting a certain percentage of light from stara and 
sky alike It may Ihercfore still 1>e possible that under peculiarly 
favourable atmospheric conditions, and with a speculum lust re- 
polished, we may still be able to detect the nebulosity, but it 
appears far more proliable that we must lock for an explanation 
of ihe diflicully of seeing the nebulosity to the comparative 
smallness of field of so large an instrument, winch in general 
prevents the simultaneous com pan (son of the star under observa- 
tion with neighbouring ones, and of a nebulous sky with an 
adjacent part free from nebulosity, so well as with a smaller 
telescope, and Lo the greater brilliancy of the image of the star 
while the nebulosity about it is only as bright as in the smaller 
telescope. From D' Arrest’s remarks, quoted in NATURE, it 
appeari that such objects are seen with much dilflculty with a 
large refractor also. 1 have myself noticed, particularly in work- 
ing With the BIX- foot reflector on the great nebula m Orion, that 
the famter parts of the nebulosity, whether or not in the vicimly 
of bright stars, could best be seen with a finding eye- piece of 26' 
held, of too low magnifying power to utilise more than two- 
thirds of the diameter of the speculum, and with my eighteen - 
inch Newtonian, the very faint nebulosity on the preceding side 
of the nebula could be much better traced ' 

The absence of symmetry of the nebulosity round the star, as of 
tliat round 1 Ononu, should, however, enable real nebulosity to 
be more easily distinguished from false light than lU other cases. 
The more southern position of M. Tempers observatory probably 
gave him some slight advantage. 

It appears to be In the detection of minute stars and the exa- 
niiiution of small details, where they exist, rather than m the 
search for famt diffused nebulosity, or nebulosity round stars that a 
large anciiure gives so great an advantage, Rosse 


'*Tbe Movement of the Soil-cap" 

Li nder the above heading Sir C, W, Thomson gives an inter- 
esting account of the " stone-riven " of the Falkland Islands in 
a recent number of Nature (vol xv. p. 359), and attnbutes 
their origin to a general movement of the " soil-cap." Nothing 
can be dearer than his explanation of the mode in which the 
quartzites weather and break up on the bill- slopes, and one can 

J uite understand how the resultant dt^bni u gradually brought 
own into tha valleys by the agents of change ne refers to But 
it la hard to see how tnese agents, after having got the dSns 

^ F S ^Akboiigh the feint diflliicd nebulQMty preceding tlie nebula in Onnn 
nn in awwaj iLorcely be deiedleit bv any j^radailonn of liRhi wnhln Ihe 
hitiUi oT the held, ihe general luminoaitv of Um field ^ncra^upg nii to |he 
ncbqla |S Itriklngly apparent iq lha t\iL foot. 


down mlo the valleys, can subsequently spread it out into wide 
sheets, reaching "from a few yards lo a mile or so in width," 
and resembling at a distance glaciers that seem as if descending 
from the adjacent ridges. The stones, as Mr Darwin tells us, 
" are not thrown together into irregular piles, but are spread out 
into level sheets or great streams," Sir C. W. Thomsou is 
apparently of opinion that these great streams of stones move en 
masse Aov/n the valleys, as " earth-glaciers, ’’ and he refers to the 
occurrence in Scotland of certain phenomena which seem to him 
to indicate similar movements of the "soil-cap" Geologists 
who have w'orked much m hilly countries, wdl readily recomiise 
the truth of his descriptions — indeed the appearances to wmich 
he calls atlention arc quite common m such districts as the 
Northern Highlands and Southern Uplands of Scotland. The 
soil and rock-rubbish which ore found resting upon our hill- 
slopes, and the bending-over of the truncated ends of the 
underlying vertical or highly- inclined strata are of course the 
results of atmospheric action Kain or thawing snow hlteri 
into joints and crevices, and Insinuates itself between bedding- 
planci;, and frost tends to force these apart — the loosened 
rock moving m the line of least resistance, that is, down hdl. 
At the same time both solid rock and detached fragments 
" weather," and thus gnt and soil gradually form, while in like 
manner this gradually- forming "soil-cap " being itself acted upon 
by frost, is Jorced in the same way to move down the slope, a 
movement which is of course aided by a vis a ter^o, the weight 
of the descending mass Partly in this way, and partly by the 
direct action of rain, which not only washes the particles down, 
carrying away surface afler surface, but sometimes soaks lha 
loo(;e " soil-cap " lo such a degree os to cause the entire accumu- 
lation to " flow," whole hill-Bides become swathed in mantles of 
soil and dSns But it is di/TicuIt to believe that an experienced 
observer would be puzzled to discriminate between such rubbish- 
heaps and true glaciiL moraines. Arrived at the foot of the 
slope, the rock-Tubbi^h accumulates there, unless there be some 
stream at hand to denude it, and to sweep its matenals, in the 
form of gravel, sand, and mud, down the valley. There are 
many good gr und'*, however, for believing that much of that 
" surface-wash " of sod and rock-rubbish which cloaks our hill- 
slopes to a depth sumetimr s of many feet, dates back to a lime 
when our chmite was considerably colder than it is at present, 
and that, while it was accumulating, local glaciers occupied 
many of our mountain-valleys. PuLling aside "screes" and 
tAVij-slopes generally, 1 must say I have never seen any indica- 
tion of that movement m masse of the soil-cap upon which Sir 
WyviUe insists ; and I hardly Ihink many geologists wiU agree 
with him that it is " almnst self-evident that wherever there is a 
slope, be It ever so gentle, the soil-cap must be in motion, be 
the motion ever so blow , and that it is dragging over thesurfliCQ 
of the rock beneath the blocks and boulders which may be em- 
bedded m it," £fcc. Soil, as we all know, is always travelling 
from higher to lower levels, but ihts movement consists for the 
most part in the mere sweeping downwards of its component 
particles by ram and sudace-drahiage. It is true tint the expan- 
sive power of frost, and the action of vegetation as described by 
Sir WyviUe, mav force a certain proportion of asoU-cap cn masse 
down a gentle slope, but these influences will affect only an in- 
considerable stratum , and, iMsidcs, the movement thus c.'iused 
will be BO trifling that the mere surface-action of rain would 
sufTice to carry away the whole soil, particle by particle^ 
long before the power of frost could have moved it 
bodiJy more than on Inch or two In reading the ac- 
counts of the wonderful "streams of stones" m the Falk- 
land Islands one is strongly reminded of the great moving 
mosses of r/Z/'n r m cerlam valleys of the Rocky Mountains, ns 
described by Dr. llayder., and m surmise that the stODc-rlvers of 
the Falkland Islanas may possibly be of Ihe same nature. Dr. 
llaydcn telU us that entire valleys are " covered thickly with 
earth, filled with more or leba worn rocks of every sue, from that 
of a pea to several feet m diameter The snow melting upon 
the crests of the mountains, saturates these superficial earuis with 
water, and they slowly move down the ^Ich much like a 
glacier. This is another process of grinding the underlying 
rocks, smoothing, and grooving them," But heappoicntly nnds 
no difficulty in distinguishing between such " earth-glacicrs," and 
the moraines left by those gigantic ice- rivers, which, according to 
faim» flowed down the valleys of the Rocky Mountains dunng 
the glacial jieriod. Suppose now that owing to some change of 
climate these earth- glaciers were no longer to be saturated with 
water to such an cxlcnt as to cause them to flow en maw, it ii 
evident that ^le loos^ Bo^l pf vyhich they ire 
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would I hen be |;ridually removed by Llie AcUon of rain end 
ranninc water, while the angular blocks and Mr/s would remain 
for a very much longer hme, until eventually they crumbled 
down ana were cimecl away in the form of ^ud, and 

TDud As far u one can judge from dcscnplinns, the *' stone- 
rtvera " of the Falkland Islands fccm to present very much the 
appearance which such deasicated earth-gin cicra might be ex- 
pected to assume, after their finer materials have been abstracted. 
The possibility that considerable masses of loose materials, such 
IS a "soil-cap," mny have moved en wasir, has before now 
attracted the attention of some observers Mr Kobert Mallet 
contributed a paper on the subject a number of years ago to the 
Journal of the Dublin Geological Society (see vol v ) , and in 
the ya/irbuch (hr k k, j^^Qlogischt^n KetchsanstfiUj vol. xxii p. 
309, Will be found an article by 'I'hcodor Fuchs, treating of tne 
bame subject. JamilS Gi lKiK 

GcoL Survey, Perth, N.lt. 


Governmcnl Grants to Science 

In that part of the aitick m last week’s Naturl on " Govern- 
ment Gr,int<; ” which relates to the grant which has been for 
«amc years annually voted foi pathological inquiiiei under the 
Ineclion of Mr Simon, a statement is made conccrnnig myself, 
which T fear may convey a false impression as to I he relation m 
which 1 stand to the Medical Department of the Frivy Council 
AVill you allow me to sny that that relation is limited to the fact 
that the pathological investigations in nucsllonnre conducted at the 
lirown Institution by luy friend and colleague, Dr. Klein, who de- 
rives his commission dii eclly fi nm their lordships 1 may take the 
opportunity of adding that the dircLtors of the institution, of 
whom Mr. Simon is one, are as anxious as I am myself that its 
rcstjurce-i should be available, not only for tins, but for all other 
purposes connected with the ailvaiiccmcnt of palholugical 
science 

In furiucr yeais, as your leaders uu doubt knovr, 1 have myself 
undertaken nuniciuus investigations for the departiiKMit, the last 
occasion uccuiiing 111 I& 75 , but for fioine lime past other and 
equally important duties have rendered this impossible 
Maidi 5 J, Purdon-Sandekson 


Tints end Polarisation of Moonlight in Eclipse 

Tjik gradation of the coloured tints oil the muon’s surface 
during total eclifisc was ‘.orn here most clearly lust Tuesday 
At the middle of Uie eclqi^c the surface seemed to be obscured by 
a dusky d/sc surrounded by a bioad liright copper-coloured run, 
of uniform width, fullovvitig ihc outline of llic mouii’s edge Ju^t 
iiefore totality ceased the suiface presented the appearance of a 
senes of coloured cimccnt. having the centres of their boundaries 
un the line joining the point where ordinary light would soon 
appear to the moon’b centre. 

The order of colour wab bnglit sea-green at the edge, fullowed 
by a pale golden tint, then copper lints, dcej)ening to a dubkyred 
or peach-bloom. 

The explanation of these elfcLts of sunbght 111 its passage 
through the earth's atmuspliere will be found in llerschers 
Astronomy, §§ 421-4 

The sky generally was free from any but very transparent 
clouds, and the air keen and frosty with steady breCiie. 

Shortly before the middle of totality 1 examined the light from 
the moon's surface by means of a double-image prism (made for 
Golar eclipse work by Mr Ladd) outside the eye- piece of a tele- 
scope with a inch object-glass On turning the prism round, 
with Us front surface perpendicular to the axis of the telescope, 
the two images of the moon, m the parts where they did not 
overlap, appeared to brighten and darken alternately, inter- 
changing intensities The cycle was completed in course of 
revolutioTi through 180* This u conclusive os to the polarisa- 
tion of the light received from the moon during total eclipse. 
1 was unable to determine the character of the polarisation. 
There will be another total ecilpie on August 23, for which I 
hope to be better prepared. A. Freeman 

St. John's College, Cambridge, March 1 


The Patenns or Grass Lands of the Mountain Region 
of Ceylon 

Evervonb who hsa travelled through the Central Province of 
Ceylon must have been struck by the occurrence, apparently 


without sufficient cauie, of tracts of grAsi-land varying from a 
few perches to hundreds, and sometimes thousands, of acres in 
extent, in the midst of otherwise interminable jungle. This land 
IB exceedinely poor ; almost without exception it is wurthlcu to 
the coffee-jManter for purposes of cultivation, ancl incapable of 
supporting any vegetation except its own acrid m&na gross {An- 
dropogoH s€htmanthiU\ and a few stunted specimens of Cartyn 
arborez ^raXEmblua off/anahs Yet on all sides of it will pro- 
bably be found a rich forest vegetation that grows luxuriantly 
up to the very edge of the grass, where it terminates abruptly 
without any dwarfed or stunted iindergrowLh on the border-line 
to show that the soil gradually changes from a fertile to a sterile 
character Sir Emerson Tennant, in seeking for an cxpUnation 
of thib curious phenomenon, appears to have been completely 
baffled, for he suggests nothing beyond what is contained in a 
quotation from lluinboldt in reference to the grassy plains of 
South America, where that great traveller speaks of the destruc- 
tive custom of setting fire to the woods W'hcn the natives want 
to convert llic soil into pasture. One reason, which seems to 
be quite conclusive against this explanation being applied to Ihc 
grass-lands of Ceylon, is that cleared forest-land, however 
neglected and impoverished, does not lun into gras^ such as is 
iound on these I'atcnas, but into a dwarfish jungle called 
^'chena," and then apain, after a coiisideiabJe period of lime, 
into forest llesides, it very frequent ly happens that these gra^s- 
lands aie the very la,t pieues of ground that one would expect 
the nalivf* to select out ot the forest to bestow labour on in 
clearing and burning Another and minor argument against 
ihi*; view is that the natives, who^e traditions extend back for a 
considerable penuil of lime, can give no account of the origin 
of I'atena-land^, as no doubt they would be able to do if their 
ancestors and thcmbclves were llic cause of iheir existence Oihci 
causes, theTcfore, than that of baman agency muit bt sunghi for. 
One of these 1 believe I discovered during my resuitnee 111 
Ceylon, and I should be glad to learn whether any ol the rea^’ers 
of N Ai URK have noticed the same in .'tiiy part of the gneiss forma- 
tion of Soulhern India, or indeed in any cxttiiiive gneiss formalioii 
within or without the Tropics How far this particular cause 
operates in other instances than the one presently to be men- 
tioned 1 am unable to say, but I nm inulined to the belief that 
aUhough it does not hold umvcr>,nlly, it nevertheless holds pretty 
generally in the case of Uic larger pntcnis It must be remeni- 
licred that the mountain region of Ceylon is entirely a gneiss 
foini.ilion, very much dislocated duiing upheaval, and consialing 
at the picaent lime of exceedingly deep valleys and preLipilous 
mouAlam ranges In tins gneissic senes occurs a band of half- 
fuimcd quartzite several hundreds of feet in thickness, to which my 
attention was fiiiit attracted by noticing lh.1t below it, f r , where 
Its d^bjts accumulated, nothing but patena was to be found, 
whilst above, where the ordinary gneiss rocks were m a slate of 
disintegration, the jungle and cofTce was of a most luKuii.iut 
character. Tins baud of quarl/iie stands out hum the ordinary 
gntibs cliffs m llie valley leading from Pussellaw.! to Kamboda, 
about twenty milea south of Kandy It extends fur about five 
miles m llie form of a difi| broken through here and there by 
ravines Its upper surface, beginning at an elevation of 4,500 
feet on the llclbodde coffee estate, dips under the main water- 
fall at KomboJa, and disappears under the ordinary gneiss at 
an elevation of about 3,000 feet above sea- level, 'ibis rock 
'leathers very black, and is distinguishable at a distance of 
several miles from the ordinary gneiss above it and in iti 
neighbourhood. It seems tQ disintegrate into little else than a 
quartz sand impregnated with iron and entirely incapable of 
supporting the usual forest vegetation vrith which the dUtiict, 
except in this particular spot, abounds. I have Ixen informed 
that in the extensive patena district of Ouvab, which, roughly 
speaking, is a plain almost surrounded by mountain a few 
miles south of the district just mentioned, and separated from it 
by the lofueit mass of mountains in the island, the same 
quartzite formation occurs, but not having had on opportunity of 
visiting and examining it, I am unable to say how far thu infor- 
mation is to be relied on. When one reinemben how very ex- 
tensively the ^cus Is broken up throughout the whole of this 
mountain region of the Kandyan province, it seems not improb- 
able that other patenai, efipecially the larger ones, owe iheir 
origin to the cropping out of this quartzite l^nd, although It is 
diflicult, probably impossible in many case?, to determine that 
such is the cose. 


Oxford 


R. AmiAY 
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The BBtimation of Urea by meenB of Hypobromite 

Al.Lnw me lo correct a slight mistake into which your rrpoi ler 
has rallcn, no doubt inadvertently 

Knop was the Tint to propo.";!} (in 1870) the use oi n. atrungly 
alkaline Eolation of hypobromite for the estimation of urea in 
place of the hypochlorite previously employed by Davy. Every 
chemist who since 1S70 haa worked with the process has, as far 
as I am aware, retained the exact composition of Knnp’i hypo- 
bromite solution. 

The modiHcations in details which I have proposed are there- 
fore for the purpose of faciIitatiTig the working of Knop's pro- 
Ge<;s, Tins process is, I believe, the one best suited foi general 
use. Certainly no other process as yet devised equals it m 
rapidity and ease of working, and few, if any, surpass it m 
accuracy If, then, it should be deemed desirable to attach any 
names to this process, I would suggest that U be called the 
Knop-Dayy proce»^, A. Durnil 

Westminslcr Hospital, Febniary 24 


ColceniB Julia in Texas — Venomous Snakes devouring 
each other 

In Chapter XV. of Ins “ Geographical Distribution of Animal*," 
Mr, ’Wallace mentions Cu/unn (iielonging lo the NyinplialidLL) 
os one of the South Amen can forms, winch do nut nortli of 
Costa Kica or Nicaragua 1 have taken, though only once 
during nine ycarti, a lemaJe of CWn/nr iJubner, here at 
]!asliop, on the Colorado, in about 3o“j\l. latitude, but I believe 
this to be the firfit time where said species has been c.ijjLured 111 
temperate America 

1 do not know whether the fact has been observed before, that 
one venumuub snake will devour another belonging to even tlie 
same genus faome lime ago I captured, on the Guadaloupe 
River, a large and very thick Aiuishodon (Water 

Moccasin), one of the Crotalidnf, mid upon opening it, found 
inside a large and quite well preserved specimen of Annsii odon 
coutortnx (Coiqjcihead) 

Although I have examined many venomous snakes sincci 1 
never found a similar case, and the stomachs contained only 
mire, frog^, 8 cc L. Uftlu.iiRodi 

Itastro^s, Texas I'cbntary 7 


Lowest Temperature 

Tliu tennxicralure experienced during the night between keb- 
Tuary 28 and Maicb 1 was .so exceiitional, that it may be thought 
woithy of a x^^^^sing itmark Tiie ininitniim reading at this 
ohscivatory was 9 1“ F., which is the lowest recorded during the 
last sixteen ye.ats , that of December 24, i860, wag, however, 
lower, being 6 7“. The lowest readings for Ftbiuary and March 
during the past twciily-cight yean were respectively lo l“ on 
February I, 1855, anil 14 3'^ on March 4, 1866. 

btonyhursL Obscivalory, March 2 S. J rj'RKV 

Meteor 

I SAW the meteor described* by Mr Inglcby on Febiu'iry 26, 
about G 20 V M , Greenwich, from the railway pialfoim at 
Gloucester, iL was moving very slowly from right to left 
parallel With the hiin/oii lo the right of (lie moon, and a good 
deal below her ; 1 should think two or three degrees at least 
A bright track was left behind The sue mu^it have been 
considerable for it was a very brilHsnt evening, and still almost 
daylight. No stars were visible in that part of the sky. I 
could not then see the poiiiion of Smua, however It wa*, 
tolerably bright twenty minutes later. Gloucester is nearly due 
wed of Ilford, and about 100 miles distant in a <ttiaight line 
Westhury-on-Sevem, March 3 Alblri' J Mott 


R/iPORl' ON THE GOVERNMENT METEORO- 
LOGICAL GRANT 

T he followiiu Is the Report to the Lords Commis- 
sioncTB of h^er Majesty^s Treasury by the Committee 
appointed in November, 1B75, to inquire into the condi- 
tions nnd mode of administration of the annual grant of 
10,000/. in aid of meteorological observations. That 
Committee consisted of the following — SirW. Stirling 
Maxwell, Chairman, Mr, T. Brassey, Mr. T. H. Fairer, 
Mr, Francis Galton, Mr. *David Milne Home, Dr. J. 
D. Hooker, Mr. K. R, W. Luigcn, C.B.j and Lieut.- Gen. 


Rd Sliachcy. Wc hope to make a few coinnunih on ihe 
Report in our next number. 

I. We have, in accordance with the Trcasuiy Minute of 
November 2, 1S75, made the inquiries tbcreiii mentioned In 
doing 90 we have asked for the opinion of the President and 
Council of the Royal Society, who have favoured us with an 
elaborate report Wc have also taken evidence from members 
and officerb of the Comm 1 Lice which has hitherto administered 
the grant , and from many other persons whose opinions ap- 
peared to us Lo be importBiit, either on account of tlicir scieutlnc 
eminence, tlicir olTiLial positmn, or their practical knowledge and 
experience of the subjects m respect of which, and the classes to 
whom, mclLorolngical knowledge is specially useful To this 
icport and evKlcnce, whidi arc contained in the Appendix to 
liur Ke])ort, we desire lo lefer in support of the following con- 
clusions — 

2 The biulncs; of the Comnnttcc may be considered under 
two heads, viz — 

(1) The Meteorology of the Ocean. 

(2) llic Meteorology of the British Isles. 

And the business relaiinq to the latter of these may again be 
subdivided as follows, vi? — 

(17) That branch which by the use of the telegiaph collects 
material for, and issues daily wcalhn charts and sLorm 
wannngs. 

{fi) That brandh which coIIcLts, digests, and publishes meteoro- 
logical statistics This Last branch depends on two 
sources of informal ion , vi/ (1) on observations taken 
at a limited number of fitatioits which are provided with 
self-recording instniments, and which furnish continuous 
nbser^'ations , and (2) on observations taken by the eye 
at stated daily periods at more numerous intermediate 
stall un.s. 

3 All tJicsc divisions and sub-divisions of the business liave 
produced results of value, and should be continueiL For more 
specific information on lliese points we beg In refer to the evi- 
dence, and especially lo the rcpoit of the President and Council 
of the Royal bocicly. 

4 Ocean meteorology should, vve think, be Lransfeired to the 
Hydrographical Department of Lhe Admiralty. The reasons 
for 1I119 are, first, that whil^it this department is equally able 
with the prerent Committee to collect obhCrvalions from mer- 
chant ships, it must be better able to collect similar obserratiuns 
from her Majesty's ships , and, secondly, Lliat from Us expe- 
rience in chaiLography and in nautical wants, it is specially com- 
petent to put the results in .a foim useful to navigators 

5 In perform mg this new duty the Hydrographical Depart- 
ment should be m such relation with the ofhcc or department 
which manages land meteorology, aa to insure that the ob'ier- 
vations taken at sea will be so made and digcstcil aa to be avail- 
able for scientific pin poses in connection with those mode on land 

6 Every cl fort should be made to act in concert with other 
nations m ocean meteorology, so that labour may be economised, 
and Lhe utmost po^^sible uic lie made of aU available materi'ils. 

7, In recommending the above liaiisferwe assume that the 
Txirds of the Admiralty will be willing that the lI\diographical 
Department iilioulil uiiduhil^c the duty; lliat that department 
will be organised and made in all respects a>lequate for the pui- 
posc , that the ubservitioiis from merchant fiOqiS which have 
been hilheilo biiccessfully collected by the present Committee, 
and which are necc<:sarily more i.umcrous and more varied than 
.rny which can be ubtuned from the Royal Navy, will continue 
to be collected ; and that the advancement of science, so for ox 
the ocean U concerned, will be no less on obiectwitU the Hydros 
graphical Department of the Admiralty than it hu hitherto 
been with the present Committee 

8 . As to land meteorology we have considered IheaJternaUve 

Topoials of appointing one permanent head, ns wa? the case 

•foie 1866, and of leaving matters to be managed by a Com- 
mittee in the uinc manner in which they hftve since been ma- 
naged. But we cannot recommend either of these proposals 
As regards the first, although it may be desirable at some 
future lime to create a pennanant meteorological establishment 
on some such footing as that of the Afitronomical Observatory at 
Greenwich, with an olheer of scientific eminence at its head, we 
think that matters are scarcely ripe for such a step at present 
As regards the second, it cannot be expected that the geatlem^n 
who now constitute the Meteorological Committee, and who h*ye 
by way of experiment given much valuable tune lo the work in its 



400 


NATURE 


\March 8 , 1877 


inUial blogei, will continue to do lo under the cxtstinf; condi- 
tions 

y. Wc think, howevei that the Rojnl Sncicty bhould be invited 
lo continue lo recommend lo Ihe Government persons eiuuieut 
in icience to superintend llic work, under Ihc title of a Meteoro- 
logical Council They should be appointed for limited periods 
and should be eligible fur re -appointment They should be fewer 
in number than the present Committee, and the means should be 
provided of remunerating them in the shape of fees for attend- 
ance. They should have and exercise complete control and 
aupervision over and be reaponaLblc for the business, expenditure, 
and staff, the chief officer of which would be more appropriately 
designated by the title of secretary than by hu present title of 
director. The important duty of selecting a chairman, would 
rest with the Koyal Society or with ihe members of the 
Council 

10 The present system of collecting daily information by tele- 
graph and of issuing storm- warnings should continue There is 
eviacnce that it is of real value to the seafaring population, and 
that it leads them to thought and observation 011 the subject of 
weather. The want of communication by telegraph on Sundays 
causes a serious defect m the system, which ought lu be reme- 
died. 

11. An endeavour should be made to put into clear shape, 
and to issue, for public mfonnation, the maxims or principles 
upon which storm- warnings are in future to be given Tins in- 
formatioa should be revised from time to time so as to embody 
the Utest results of experience 

12. The process of issuing daily weather-char lb, with explana- 
tions, should continue, with such improvements as experience 
may from time to lime suggest The information thus given not 
only creates a general interest in the subject, but is of value to 
persons who arc disposed to engage in the discussion of scientific 
meteorological problems. 

13 A certun number of continuouhly self-recording stations 
should be retained Hut it may deserve consideration by the 
Council whether some at any rate of the existing stations may 
not be discontinued, and others obtained on more eligible sites. 
Doubts have also been expressed whether in the present state of 
meteorological science the minute exactness of Uie observaiions 
now taken at these stations is of sufficient comparative value to 
justify the whole of the costs which they involve, when there are 
BO many other objects of meteorological inquiry which call for 
increased expenditure 

14. The present system of supplementing self recording obser- 
vations by returns from eye-ol^ervers at intermediate stations 
should be continued The positions of these Utter stahons 
should, however, be revised, and their number increased, 
eipecL^ly in Ireland (where at present there are but few of 
them) , BO thsL the returns may exhibit a fair representation of 
the different climates and weather of the Uritish Isles Every 
posoible endeavour should be made Lo secure the co-uperation and 
OSS lit the efforts of the different societies or other local bodies 
engaged in meteorology, and to further the adoption of utnrorm 
meth^s, 

15. The evidence of the Astronomer-Royal and of other scien- 
tific witnesses contains some important observations on the form 
and extent in and to which the results of the observations should 
be published This is a subject which deserves the careful atten- 
tion of the Council with a view to saving all unnecessary ex 
pense on the one band, and on the other to publishing the 
results in such a form as may render them most available for 
use by men of science. 

16. There 11 evidence to show that the system adopted in the 
United States by which observations are taken over the Inrne 
area of the North American continent and are communicated by 
telegraph to Washington, is of great value both for the imme- 
diate practical purposes of ogricmture and navigation, and alio 
as throwing light on the general movement of the atmosphere 
The position and extent of the United Kingdom do not admit of 
any similar system of equal value But it is desirable in the 

g eneral interests of science as well as for practical purposes, that 
y means of co-operation between the different European nations 
^mchroDoiis observaiioni should be made throughout Europe 
and the adjacent seas, so as lo afford all possible facilities lor 
synoptic diens of the weather In Europe. To this end this 
country should give all the help it can 

17* There u important evidence that the science of meteoro- 
logy at the present moment standi m need of hypothesis and 
disGuiBion at least as much as, if not more than, ot observation. 
It Is not easy to lay down any rule concerning the method by 


whicli such inveitigationi may 1 >e promoted But we think that 
the Council should be at liberty to appropriate a part of their 
annual grant to the purposea of any special researches which 
they riuy IhUik important, and m such coses it should rest with 
them to select the investigators, and fix the remuneration 

1 8, There is evidence of a connection between weather wd 
health ; but it does not appear that any apccial meteorological 
observations are wonted at present, or are likely to be wanM in 
future for this ipecLal purpose, other than the observabons, 
which, under the scheme we have recommended, the Council 
should collect for general purposes 

19 Again, the importance of meteorological data to the agri- 
culturist and dealer m agricultural produce is clearly established 
But neither do their requirements demand other observations than 
shonld be included in the general returns and inforiDation ob- 
tained by the Meteorological Council. 

20. As regards the forms in which iha information thus col- 
lected can be made most available for sanitary and agricultural 
purposes, it appears deniable that the Meteorological Council 
should place tbemsclvei from time to time m communication 
with the KegLitraTB General, and with such bodies os the Medical 
Council, and the Agricultural Societiei of the United Kingdom 

21. The expense of the scheme we have suggested may esti- 
mated os follows . — 

The following return has been prepared by membcri of our 
Committee who are also members of the Meteorological Com- 
miUcc of the approximate present cost of the Meteorological 
Office — 


Director's office and general control 2,500 

Ocean meteorology, excluding supply of instru- 
ments 1)5^0 

Land meteorology including self-recording ob- 
servations nnd supply of iuBtruments 3i5oo 

Telegraphy and storm- warnings 2,500 


Total £ 10,000 

The modifications that have licen jiroposed would lead to 
certain additions to the necessary outlay, among which may be 
specified — 

£ 

Remuneration of Council, sjy 1,000 

hpeual scientific researches 1,000 

Kxteniion of telegraphy on Sundays 500 

New land stations 

Inspection of stations 500 


Total £4,500 

Deduct for ocean meteorology transferred to 

Admiralty , if 5^0 


Net increase /'3,ooo 

This sum being added to the present grant of IO,ooq/. would 


bung the whole sum to be placed at the disposal of the Council 
up to 13,000/. yearly. AssumiDg the expense of ocean meteoro- 
logy transferred to the Admiralty to remain under the new ar- 
rangement at its old figure, 1,500,^ the whole additional annual 
burden on the Nation^ Exchequer proposed m the above sng- 
gestions 11 4,500/. or 14,500/, instead of tlie cxuting grant of 
10,000/. 

22. Wiih reference to the Scottish Meteorological Society, 
the representations of which have been specially referred for our 
consideration, we desire to offer the following remarks ; — 

It seems eisentlal that any grant of pubUc money for the pur- 
poses that have been indicated in our recommendations, should 
be appUed under the immediate responubility of the Council, 
and that no expenditure should be incurred which those pur- 
poses do not absolutely require. There is evidence to show that 
a laiTC and trustworthy amount of co-operation may be ob- 
tained in all parts of the United Kingdom, from obiervera 
who do not require remuneration for their service, and it seems 
very important that such co-operation should be fostered to the 
utmoiL Any system of payment for meteorological registen 
which was not very htrictly limited, would necessarily involve 
the concession of pajpnenti to all observen, and might entail a 
very large outlay which has hitherto been avoided, and which 
there 11 reoaon to believe is not at present really called for. 

We are of opinion, therelore, that only such payments diould 
be made from the grut placed nt the disposal of the Meteoro* 
■ Soa psHETBiih 95 of this RiporL 
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lo^cal Council to the Scottish Meteorological Society, as arc 
ncccMAiy for obtaining observations at stations required tor the 
purposes of the Council ; for securing the proper inspection of 
Btotions the registers from which aie required for the general 
purposes of the Council \ for the needful compilation and check 
of such registers j and for meeting other charges directly arising 
from these services ; or for speaal researches couclucted by the 
Society With the approval of the Council , but that no grants 
should be mode to ordinary observers, nor for any general pur- 
poses of the society which he beyond the scope of the operations 
to be placed under the Council. 

23. 'We think that the same principle should be applied to all 
simiUr local bodies interested in the study of Meleorotogy , so 
that, in fact, no payments should be made to them except for 
results sought for by the Council. 

24 We nave indicated above in very general terms the func- 
tions of the proposed Council, and we do not think it desirable 
to fetter their discretion by further details. We append, how- 
ever, to this report a paper by a member of the piesent Com- 
mittee of the Koyal Society, who is also a member of our Com- 
mittee, Elating what, according to present expenence, are, m lu>i 
opinion, likely to be their duties 

2$ The later stages of the inquiry in relation to the transfer 
of oceanic meteorology to the Admiralty have raised some 
scrioiu questions of expense, which the OovernmeRt wul, 
doublleSB, require time to consider. We think it only just to the 
Committee wmeh has heretofore bad the administration of the 
annual grant to report our opinion that very good and valuable 
work is being done by it, and that if funds were provided to 
admit of the more responsible and more extended action of the 
Council, as suggested in paiagraphs 9 and 22 of our Kepoii, and 
if, at lea«t provisionally, some assistance were given to the ScoIlU 
Metcoiological Society, the more immediate objects referred to 
our Commute e would be metf and there need be no interruption 
of the Comiuittec’s operations pending the delay, if any, whidi 
may occur, whilst the feasibility of trans remug oceanic meteoro- 
logy to the Admiralty la being maturely considered by her 
Majesty’s Government, 

It IS important In connection with this part of the subject to 
bear m mind the strong cltiims which the Superintendeut and 
other members of the existing siafT have to continued employ- 
ment 

26 In recommaiding the above changes we feci bound to 
express our sense of the gieat value of the disinterested sei vices 
which, at the cost of much lime and labour have been rendered 
during so many years by Lbc Committee appointed by the Royal 
Society 

27 We are aware that wliat we are proposing is sLdl tentative 
only, and wc rccomiuend, in conclusion, that there shall be a 
further inquiry and report at the end of (say) five yean 


J^£S£:ARCNJ£6 oat T/£E spectra OP' 
METALLOIDS ^ 

'T'HIS paper was published by Mr Thalcn after Mr 
^ Angstrom'!) death Mr. Thalen state.s, in the introduction, 
that only the first sheet was printed during Mr Angstrom's 
life, who in the remainder would have liked tn alter some 
passages and add others. Yet wc take it that such alterations only 
would have referred to matters of detail, and that as far as 
the general conclusions are concerned the paper represents fairly 
Mr. Angstrom'i opinion on the important questions discussed 
therein. Mr. Thalen has made the measurements, whJc Ihe 
experiments were made by him in conjunction with Mr. 
Angstrom 

After a few historical remarks the authors give the following 
judgment on the question of double spectra 

" We are far from denying that £he lines of an incandescent 
may come oqt m greatei number as the temperature, oi per- 
haps only ihe quantity of radiating matter increases, or that some 
reyi may increase much quicker than others in intensity. Rut it 
la certau that the assertion of various phyuciata that the Imes 
originally seen may disappear altogether, and that in this way 
the spectrum may change completely in appearance 11 as unlikely 
from a theoretical point of view as it is contrary to experience 
If BUch properties were real all ipectroBcopic researches would 
be randcrea imposiLble aa each element could play aa far as Us 
apactrum la concerned Uic pa^a of a Proteus. 

' Ahitnict froni a paper In iho " Nova Aelx Rib'iu SociaUtu Sciculuruin 
Upsaluaiii,'' vol lx , 1875, by A, J AngatrOai and T R IIibIch 
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"We do not deny that an elementary body may m ccitain 
cases give different spectra The absorption spectrum of iodine, 
for instance, is quite different from its emission hpectrum 
obtained by means of the electric spark. All bodies existing m 
different allotropic states will give different spectra correspond- 
ing to these dilTerent allotropic states provided that the allotropic 
states still exist at the temperature of incandescence. 

■ ■ ■ ■ ■ 

Oxygen, for instance, would present two different absorption 
spectra, one belonging to oxygen the other to ozone. But as 
ozone IS destroyed at a hij'h temperature, only one spcclrum Of 
incandescent oxygen can exist 

" Sulphur in Lhc solid state exists in different allotropic state!), 
and some observations lead us (o believe that even as a giu it 
may exist in different states, bujiposing Lb is to be true, sulphur 
will give us Ecveral absurulion spcctia, while the possibility of a 
single or several emission speulra depend <1 on the question 
whether the more complicated allotropic slates support the 
temperature of incandescence. 

It IS evident that the aljove cases do not form an exception 
to the general law which wc have given, that an elementary 
body can only give one spectrum In fact, if we suppose that 
the allotropic state is due to molecular Constitution, it will possess 
from a spectroscopic point of view, all properties of a compound 
body, and m conscquenco iL will be decomposed in the same 
manner by the dibiuptivc dischnige of electricity." 

The papei then goes on to ciiscuss the dilferencc which is 
noticed in the electric spark, between the aureole and the spark 
list If Messrs Angstrom and Thalen sum uj» what they have 
^\id on the subject in the following words — 

1. iberc are two kindt of electric discharge, one of tension, 
which lakes place by explosion, or disruptivcly, the other of 
ipianliLy, which takes pi ice by conduction, or continuously, 

2. By the dtsiuptive discharge which always take& place when 
the tension lb suQiwicntly great, the body is, as a lulu, lorn into its 
hinallest particles, and thus decomposed into its elements if the 
body IS comjmund The phenomenon of incandescence which 
accompanies both the mechanical disruption and chemical de- 
composition, cannot be con^idereil as a consequence of the aug- 
mentation of temperature, but we ought rather to say that the 
high tcmpeialure is an effect of the mechanical and dietnical 
force which diBiiitcgrated lUc body Tn addition to tlic decom- 
position produced directly by the dmrupLive discliaige, we may 
have chemical actions, which are, however, of a secondary nature 

3. When llie electricity is conducted by conduction we must 
disluiguisli between two actions. We have actions which are 
enurely due to heat, and which belong to the conductors Ihem- 
Eclves. They mcicase with the square of the intensity of the current. 
We have, secondly, actions which make themselves perceptible 
at the hurfacc of bodies, and winch arc jiroportional to the in- 
tensity of the current. These latter actions arc confiaecl in 
elementary bodies to a variation in temperature, but if the body 
IS comnouiid they may coumsi m chemical effects, which we call 
dectrolytic actions. These two phenumen.!, the PeJtier effect 
and the plienomenon of electrolysis, must be considered as dif- 
ferent manifestations of the some force , one or other of the 
actions takes place according as the body la simple or cooipound. 

Thebc laws, which ore demonstrated to hold for solid and liquid 
bodies, must aKu be applied to gaseous bodies, where wc muit 
Lhererore expect electrolytic actions ns well as chemical ones of B 
secondary na'ure 

Oui authors Llicu go on to dixcubs the spectra of carbon and 
their compounds. They begin again with a bistoncal statemcuC 
of the work done in this respect, and as this part of the paper 
does not contain anything new to those who are interested la the 
matter we pass to the question which they propose to solve * 
"llowareweto explain all these different spectra of carbon 
compounds ? ' They draw attention to the fact that all these 
spectra have a common charactcnblic, as they consist of bands 
which can be resolved into fine lines. There is, however, one 
spectrum which must be attributed to carbon, while the author^) 
attribute oil other Rpccira to carbon compounds. This sj^ectrum 
15 a line spectrum It is obtained from carbon poles by means 
of a powerful jar ^ 

If we allow a spark to pass between caibon electrodes, the 
lines are not seen in the middle of the held, but only close to 
the poles similar to the metallic lines. If tbc di'^cJiaige pua 
through some carbon compound, one obtains nut only these car- 
bon lines, but also those of oxygen, hydrogen, or nitrogen, that 

■ ft H tli« Hpecirum marked liy lit" Nil IV— 1 S 
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is, all Jmes bekMpng to the clementi entering into the carbon 
corapoond. 

Koiind the electrodes of carbon we observe daring the dunip- 
tlve dischaige an aureole, which indicates a continnoiu discharge 
The spectrum of the aureole depends on the nature of the medium 
in which the dischaige passes ; in nitrogen we iind the blue and 
violet groups which chiimcterUe evanogen ; in hydrogen it is the 
spectrum of the hydrocarbons ^ which we observe ; in oxygen we 
get the spectrum which A Geissler tube, filled with carbonic oxide, 
shows 

The shaded bands of cyanogen which are situated in the blue 
and Tiolet part of the spectrum, are also seen if the spark passes 
the luminous part of a gas flame^ or In the voltaic arc between 
the carbon electrodes or a powerful battery. In the spectrum 
of the voltaic arc, however, the brilliant Hnes of cyanogen are 
mixed with those of hydn^ibons, the splendour of which » 
still more magnificent. 

After these observations we may consider it to be a demon- 
strated fact that the aureole gives respectively the spectra of cyano- 
gen, hydrocarbon, oxide of carbon, or carbonic acid, according 
as the gu which surrounds the electrodes consists of nitrogen, 
hydrogen, or oxygen. The most natural supposition is, there- 
fore, ^t the spectra belong really to the compound bodies, 
which u the more probable as the general appearance of these 
spectra suggests at once an origin of compound bodies rather 
than of elementary bodies. 

It is well known that carbonic acid is decomposed by the 
electric current, and that the spectrum which is observed belongs 
exclusively to carbonic oxide, which is formed One might 
ihercfore imagine that carbonic acid would not have any spec- 
trum of its own. If, however, carbonic acid is formed, as, for 
instance, while cyanogen bums, it appears probable that lines 
belonging to carbonic acid can appear, and this opinion has been 
confirmed bv an observation of Plucker He has found that the 
shaded red bands of cyanogen burning m air or in oxygen be- 
come stronger and wider os the conmuition becomes stronger 
An experiment mode by us with a spark passing in cjronogen 
gas, circulating in a glass tube and freed therefrom by degrees of 
every trace of oxvgen, has taught us that these red bonds only 
extended to the nrat band of nydrocarbon, and even vanished 
during some instants of the experiment. The probable cause of 
the apMorance of the spectrum of hydrocarbon in this case must 
be looked for in the impossibility of drying the gas completely, 
if it is prepared with cyanide of mercury 

It seems to lu that it is much more difficult to explain the 
appearance of the spectrum of hydrocarbons in' the combustion 
of any compound of carbon and hydrogen, and alio^ according 
to Mr. Attficld, m the dame of carbon duulphide. Though this 
spectrum was considered by some observera to be due to carbon, 
we cannot accept this view, and for this reason . If we employ a 
condensator the spectrum of coal gas shows not only the spectrum 
In question, but also the lines of carbon and hydrogen, The 
appearance of the shaded bands, being similar to those of cyano- 
gen, shows at once, as we have repeatedly said, that the body is 
compound 

Tne difficulty, It seems to us, must ui great pact disappear if we 
could show that the same chemical compound is always formed 
m the combustion of any hydrocarbon. M. Berlhelot has shown 
this to be true. According to him acetylene u formed whenever 
an Incomplete combustion of any liydrocarbon, ether. See., takes 
place, and even if the electric spark passes between carbon elec- 
trodes in hydrogen ps It is therefore very probable that the 
spectrum vrhich u lormed for all carbon compounds is due to 
acetylene. 

As far as the observation of Mr. Attfield is concerned, that 
oxide of carbon gives the ordinary spectrum of the hydro- 
carbons, we must observe that this docs not agree with our own 
expenmenti. In a Geissler's tube, containing carbonic acid or 
oarbonic oxide, one can certainly find traces of the spectrum of 
hydrocarboii, as the gas is never altogetfaer dry, but according to , 
Piucker'i observation, the particular ipecCpim of oxide of canion 
has no resemblance to It, 

To the left of the Frannhofcr line G one leei generally a very 
strwig lute wmch really belongs to carbon. We find here the 
same thing which we have mentioned speaking of the spectra of 
the mefialflcesidea^ that often the spectrum of the oxide is mixed 
With some of the lines of the elementary body. 

As a tcoUd example Mcuii. An^trum and Thalen take the 

" M«un and Thalen coll Swann ipeclnim of the candle the 

■pactmm of D yn 'Clear bon ‘1. 


Spectrum of nitrogen The so-called line speettum of nitrogen 
was first observed oy Angstrom, while v d. WiUigen observed a 
different spectrum seen in the aureola when the aischarge takes 
place lu air. The two spectra which PJUcker obier^ were 
thetifoce not new, though lie gave a new way of obtaining them. 
The following is a tran^tion of the author's remsrki on the 
origin of the two spectra : 

Ai to the interpretation of these two spectra we think that 
they only depend on the way in which toe electric dischhrge 
takes place, and belong to two different bodies. The mcUiim 
of lines caused by the disruptive discharge must be attributed to 
nitrogen as it appears m Geissler’s tubes under the same circum- 
Btanceij which accompany the diiniptive discharge, but the 
shaded bands belong donbdess to some combination of nitrogen 
formed by the discharge of quantity or by conduction. 

■ ■ ■ • ■ ■ ■ 

In tlie aureole at the positive pole we find a great number of 
shaded bands In which we dutinguish two different series, one 
situated in the least refrangible part of the spectrum, and 
another in the green, blue, and violet parta The appearance of 
these two series is different and gives rise to the suspicion that 
they belong to two different bodma Whether this be true or not 
It is certain that their intensity varies much accoidmg to circum- 
stances and in different ways 

At the negative pole we observe a bluish violet sheet the spec- 
Lnim of which, situated nk the green, blue, and violet, docs not 
change with the nature of the electiodes. 

In Geissler’s lubes, containing rarefied nitrogen, we find for 
the continuous discharge the same spectra as in the aureoles m 
the atmosphere But the positive light, which is very intense, 
H not only seen near the pole but alio in the capillary parts of 
the tube. At the negative pole the bluish violet uieet gels 
laroer and more brilliant os the exliaustion proceeds. 

We now ask which combinations of nitrogen can cause the 
spectra of the continuous discharge 7 As far as the negative light 
11 concerned we are In complete ignorance on the subject As 
to the gas which 11 found at the positive pole one can prove by 
means of a solution* of sulphate of iron that nitrogen dioxide is 
formed. It la well known that the electric spark passing through 
air produces the red fumes which indicate the existence of nitrous 
acid. It follows that nitrogen combines under Uiesc circuraitances 
with oxygen. The only question therefore is, where does the oxygen 
come from m a tube filled with nitrogen? We must remember 
that in making nitrogen we can never cnhmly get rid of air, or 
at least there will always be a trace of aqueous vapour present, ab 
Is shown by the hydrogen line C. This fact lafficientiy explains 
the possibility of the presence of a compound of nitrogen and 
oxygen As the luminous spectrum bears no resemblance to the 
absorption spectrum of nitrous acid fumes, we conclude that the 
dioxide of nitrogen cauves the shaded bands at the positive pole 
or in the auremc, and in the capillary pait of Geissler's tube 
containing nitrogen. Several experiments are mentioned which 
have been made by the authors. Those on the spectrum of 
carbon run as follows 

1. Spark between carbon electrodes in oxygen with condenaator. 
The Imes of oxygen and carbon are seen 

2. Spark between platinum electrodes. 35 mm., apart In a 
current of carbonic add. Two jars used as condenser. The 
revolving mirror showed that the spark was instantaneoui. The 
lines of platinuin, carbon, and oxygen, were seen. 

3. Same as 2. Distance of cfectrodea 5 mm. The aureole 
gave the spectrum of carbonic acid. 

4. Spark between aluminittm electrodes 10 mm. apart, in a 
current of cool gas. The lines of hydrogen, carbon, and the 
bands of carburetted hydrogen are seen. 

5. Spark without condenser in a current of cyanogen. The 
lines of hydrogen, nitrogen were seen, besides the bsndi of 
carburetted hydrogen, and some bands of ryanogen. 

The experiments on the spectrum of nitn^n uve been mode 
with atmospheric air. A lolation of sulphate iron was used to 
show the presence of dioxide of nitrog^ The appearance of 
Ceiseler'i tubes at various pressuret are given. 

Ettct measurements of all the spectra discussed in the piper 
are given, not only for the more intense lines or bands, bnt exact 
micrometer messUTements of some of the bond. The namis of 
the authors are a sufficient guarantee of the accuracy of these 
meosurements. Excellent plmtee with drawings of the spectra 
are added. A copy of the measurements wUl be found m the 
Ikat number of the BtibhHtr nu Poggendorff^s AnualwH^ 
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SfR WILLIAM THOMSON ON NAVIGATION'^ 


nOPUL^Rlecturet rartly contain much that deservei 
repetition or notice in a review. But when the 
lectuitr ii Sir WtUiain Thomion and hif subject navi- 
gation, we may be sure that we ihall hear Bomething 
flut we have not heard before, and that we should hear, 
if we wish to keep abreast of the advance of nantical 
science, V/hen a reformer contents himself with merely 
making suggestions and leaving it to others to teat them, 
his work ii comparatively easy and iti reBults are propor- 
tionally valueless. The suggestions of Sir W. Thomson 
luvc tne very special merit that they are submitted to a 
practical test before he gives them utterance, and after 
he has done 10 he is fhr from considenng his connection 
with them over. Every part of every crude idea or novel 
appliance is submitted to a searching process of natural 
selection which must cost the author as much labour as 
to watch it gives the onlooker pleasure, and those who see 
only the ftw survival of the fittest cannot form anything 
like a Just conception of the time and pains which have 
been bestowed on the reaction of the less fit. 

We cannot here find space to notice those parts of 
the lecture which are the reproduction of old and 
received truths. Interesting though these are by virtue of 
their skilful dressing. We must pass on at once to men- 
tlon one or two points which are either in thcmselVeS 
new, or which have as yet failed to secure the recognition 
they deserve. 

The first Important novelty we come to Is the discovery 
by Mr. Hartftup, astronomer to the Harbour Board of 
Liverpool, of a system of rating chronometers, which 
gives an almost perfect means of compensating for 
chaOTC of rate due to change of temperature. It had 
long been known that no compensation balance could be 
made to keep time correctly through wide ranges of 


temperature — 

“ Thus the best chronometers of the best makers in 
modem times are practically perfect only within a range 
of 5° or ro° Fahrdoneit on eacn side ofa certain tempera- 
tura Infinitely near to which the compensation is pweet 
In the individual chronometer. 

** The temperature for which the compensation ip per- 
tkuct, and the amount of deviation from pei/ection at tem- 
p^turas diflenng from it are different in different chro- 
nometers. Mr. Hortnup finds that at the temperature 
for which the compciifation is perfect, the chronometer 
goes falter than at any other temperature, and that the 
ra'e at any other temperature is calculated with mar- 
vellous accuracy (if the chronometer be a good one) by 
subtracting from the rate at that critical temperature the 
number obiaiikcd by multiplying the square of the differ- 
ence of temperature by a certain constant coefficient^ 

Two chronometers recently carried from Liverpool to 
Calcutta, when rated on Mr. Hartnup’s plan, gave a mean 
error of six seconds, while by the ordinary method the 
reckonings of Greenwich time from them differed by 
4 minuies 35 seconds. The navigator could easily secure 
the advantages of Mr. Hartnup’s system by noticing the 
temperature of his chronometer-case daily, and entering 
a few f^rei in a note-book. His work would be much 
facllittf^ if the thermometer used were graduated to 
Squares of numbers of degrees from the temperature of 
maxUi^iun rate. 

The lecturer discusses at considerable length various 
modlpcatlons of the pressure-log, the invention of Mr. 
], tL l^Spier and Mr. Betthon, the princt|de of which is 
to mdasuro the speed of the snip by observing to what 
height a column of water rises in a vertical tube, the 
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bottom end of which dips into the sea and faces forwards. 
It shows Che ship’s velocity through the water at any 
instant, instead, like all other lo», of telling the dis- 
tance run during a known length of time. The latter 
piece of information is what is chiefly wanted for the 
purposes of ordinary navigation, but ths former could not 
fail to be of immense use in the navy when ships are 
sailing in squadron. Even now, a rough approximation 
to a knowledge of velocity is got in Che navy by Che use of 
Indicators showing the number of revolutions per minute 
made by the screw, and these satisfy very imperfectly the 
requirements of the case, as appears from tne evidence 

? vcn at the court martial on tne loss of the Vanpiard. 

he Admiral signaUed to the squadron that his ship was 
about to ^ at thirty- three revolutions, which he afier- 
wards expTained to mean that he desired the squadron to 
go as nearly as possible at a speed of seven knots. Had 
each of the ships been provided with a pressure log, he 
might at once have given an order of whose meaning 
there could have been no possible doubt, and which it 
would have been perfectly easy for every ship Co ob^. 
The taking of soundings to determine the depth is one 
of the most important of nautical operations. In surveys 
of the ocean's bed and for guidance in cable laying, 
soundings have to be made in great depths, often of 
several thousand fathoms. The trouble and time in- 
volved in taking a deep-sea sounding have been gready 
reduced bv Sir W. Tnomson by the substitution of a 
single steel pianoforte wire for the hemp rope formerly 
used as a sounding line. The advantage of the wire is 
the comparatively small resistance it meets with in pass- 
ing through the water. When hemp rope is used for 
sounding in deep water a weight of three or four hundred 
pounds must be attached to it, and even then it descends 
very slowly. When it reaches the bottom the weight 
is detached by a trigger and is therefore lost. When 
wire 18 used a weight of about thirty pounds suf- 
fices ; It descends very much more rapidly, and there 
is nothing to prevent its recovery each time. For 
very imaD depths such as are met with in the imme- 
diate neighbourhood ol land, the hand lead is convenient 
and lufiicienl, but there is a third class of soundings, 
those which are (or should be) made in depths of about 
twenty fathoms and upwards when a ship is approaching 
land. To be able to take " flying ” soundings — that is, to 
find the depth without stopping the ship — m any depth 
from 20 to 1 50 fathoms, is a mailer of the greatest possible 
Importance in ordinal y navigation Sir W. Thomson has 
succeeded in making it easy Co do this, by the aid of his 
pianoforte wire in combination with another apparatus 
which he desenbed at the recent meeting of the British 
Association. This consists of a pressure gauge of very 
simple construction, which is attached close to the end of 
the Bounding-line, and which, by registering the miximum 
pressure to which it has been subjected dui ing immersion, 
register! the iiiaxlmi.m depth it has attained This indi- 
ention is of course quite independent of the length of wire 
oat, and is not anccted by the fact that the ship is in 
motion. The pressure gauge consists of a small g}ais 
tube, of about ^ inch bore, open at the lower end, but 
closed at the top. As this descends, the water rises in 
the tube eomprassing the column of air. In order that a 
permanent record may be left of the maximum height to 
which the water rises, the interior of the tube is coated 
along its whole length with starch, in which red prus- 
siate of potas^ has been dissolved, and just at the 
mouth of the tub# are placed a few crystals of sulphate 
of iron, which are held in position by an outer guard 
tube. The water which rises in the tube carries with it a 
little sulphate of iron in solution, and so leaves a per- 
manent record of its height by staining the tube with 
Prussian blue. The system of sounding by wire has now 
had abundant trial, and its success is thoroughly esta- 
blished. Its author was, no doubt, quite within the 
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lliniis of lafe prophecy when he declared to the British 
Association in Glasgow that the old system of deep-sea 
sounding by hemp rope had done its last work on board 
tba Chaliene^r. 

In proceeding to speak of astronomical navigation the 
author begins by giving a senes of dcAnitions which 
differ from those commonly given, by being based on no 
assumption as to the figure of the earth, so that they 
“ designate in each case the thing found when the element 
in question is determined by actual observation." Thus 
the latitude of a place is defined as the altitude there of 
the celestial pole. After a dying shot at the Bntish 
Statute mile, whose existence ‘'is an evil of not incon- 
siderable moment to the British nation," he goes on to 
describe the various means of deducing a ship's place 
from observations of the heavenly bt^ies, giving the 
place of honour to Sumner's method, of the ments of 
which we had recent occasion to speak (Nature, 
vol XIV. p. 346). 

To communicate information from ship to ship by 
signals 15 an object of first importance to the sailor. By 
day, in clear weather and with skilful men, the system of 
flag and semaphore signals at present in use in the navy 
is very complete and cflfective. By night, in clear weather, 
Capt Colomb's method of flashing signals has been suc- 
cessfully used in tbe British navy for nearly twenty years, 
but Its adoption has not been nearly so general as properly 
to meet the requirements of the case. On this point Sir 
W. Thomson says 

" The essential characterishr of Capt. CoIomVs method, 
on which its great success has draended, consists in the 
adoption of the Morse system of telemphing by rapid 
su^ccession of shorts and longs, ‘ dots ’ and ‘ dashes,’ as 
they are called ; and, 1 believe, its success would have 
been still greater, certainly its practice would have been 
by the present time much more familiar to every oflicer 
and man in the service than it is now, had not only the 

R eneral principle of the Morse system but the actual 
forae alphabet for letters and numerals been adopted by 
Capt. Colomb. A modification of Capt. Colomb's sys- 
tem, which many practical trials has convinced me is a 
great, improvenient, consists in tbe substitution of short 
and long eclipses for short and long flashes. In the sys- 
tem of short and long eclipses, the signal lamp is allowed 
to show Its light uninterruptedly until the signal com- 
mehcea Then groups of long and short eclipses are pro- 
duced by a movable screen, worked by the sender of the 
message, and read off as letters, numerals, or code signals 
by the receiver or receivers. . . , Whenever the light of 
a lamp sufTices, the eclipse method is decidedly surer, 
particularly at quick speeds of working, than the flash 
method, and it has besides the great advantage of show- 
ing the receivers exactly where to look for the signals 
when they come, by keeping the signal lamp always in 
view in tbe intervals between signals, instead of ke^mg 
It eclipsed in the intervals as in Colomb's method." 

Is it too much to hope that before very long a know- 
ledge of the Morse alphabet may form part of the ele- 
mentary education of every boy and girl in the kingdom P 
Obly then can the public awaken to a sense of the many 
uses to which such a knowledge could be puu 
But there is a third act of conditions where lignalling 
is more necessary as well as more difficult than in either 
of the other two In fogs, by day or night, visible signals 
have to be given up as useless, and audible ones take their 
place. We may utilise Colomb’s code or the Morse al- 
phabet by giving short and long blasts on a steam whistle 
or te-hoiB. 

" But here again a very great improvement is to be 
made. Use instead of the distinction between short and 
long the distinction between sounds of two different 
pitenes, the higher for the 'dot,’ the lower for the ‘dash.' 
Whether in the steam whistle or the fog-horn a vpiy 
sharp lunitation of the duration of the signal u scarcely 


attainable. There is, in fact, an indecision in the begin- 
ning and ehd of the sound, which renders gutek and lUte 
Morse signalling by longs and shorts impraaicaUe, and 
entails a painful slowness, and a want of perfect sureness, 
especially when the sound Is barely audible. Two fog- 
horns or two steam-whistles, tuned to two diflfcreift notes, 
or When the distance is not too great, two notes of a bugle 
or cornet may be used to telegraph words and sentences 
with admirable smartness and sureness. Five words a 
minute are easily attainable. This method has tbe great 
advantage that, if the sounds can be heard at all, the dis- 
tinction between the higher and the lower, or, as we may 
say for brevity, 'acute' and 'grave,’ is unmistakable: 
whereas the distinction between long and short blasts is 
lost, or becomes uncertain, long t^fore tbe sound is 
inaudible." 

To produce powerful^ blasts of sound differing from 
each other in pitch the A men cans have devised an Instru- 
ment which is much more effective than the fog-horn or 
steam- whistle. By the irony of fate sirens are now 
enlisted in the service of humanity^ and no longer lure 
sailors to destruction, The reform in their morals, how- 
ever, has been fatal to their romantic charm, for now they 
are " driven at a uniform rate by clockwork, and the blast 
19 supplied from a steam boiler." But is the change to 
be regretted when we hear that — 

" Short and long blasts of tbe siren might be advan- 
tageously substituted for short and long blasts of the 
steam whistle, but much more advanta^eoudy short blasts 
of two sirens on the same shaft, or on two shafts geared 
together, sounding different notes, acute note for the short| 
grave note for tbe long, The rapii^ty and the ready dis- 
tinctiveness of character of the tWo notes win then be 
such that every officer and man will habitually recognise 
evolutional signals and signals for course and speed, just 
as m skirmishing ef^eiy officer and private knows the 
bugle calls ; and the signal-book will be no mote needed 
oq the bridge of a ship of war than on the Saddle of a 
field officer, When the admiral desires to alter speed or 
couise for the fleet, his order will be given to the whole 
fleet simultaneously, and very nearly as fast as he can 
speak it to his flag captain, and then instantly (without 
waiting to open signal-books) the other ships will, one 
after another in order, each in replying give the 'under- 
stand/ repeat the numbers expressing course and speed, 
and make her pennant. In as many quarter-minutes os 
there are ship^ under his command, the order Will have 
been thus securely acknowledged by every one of them, 
and the admiral will sound his signal announcing that the 
order commences to take effect. Nothing short of this 
in quickness and sureness of ordering the movements of 
a fleet oi^ht for a moment to be thought of as tolerable, 
when it is certain (as it assuredly that so much is 
readily attamable." 

We have quoted this part of the lecture at considerable 
length, for we have a strong conviction of its high prac- 
tice value. The collision between the Monarch and the 
Raleigh in Besika Bay, which has happened since the lec- 
ture was published, serves to point Sit W. Thotnron's moral. 
We are told that when the squadrdn was in three lines 
steaming at about five knots an hour, a signal was made to 
alter the course, which " from some unexplained cause * 
was misunderstood by two of the ships — the Triumph and 
the Invifuible This brought the latter across the boWs 
of the Monarchy which then stopped and reVci'sed engines, 
but the Raleigh^ astern of the Monarchy kept on her 
Course, the result being a collision, which watf mrtuiialely 
much less serious Id its consequences than tbe costly 
Vanguard of which (bis one bid fkir to be n 

repetition. That the Signal was misunderstood not by all 
the ships, and yet by two of them, seems to prove that 
much blame cannot be attached either to those who mode 
it, or to those who read it ; it is, in fact, the system that is 
at fault. * ; / 
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TYCHO BBAHt 

B y the kindneiB of Dr. Croinpi9n, of Manchester, we 
mre able to publish this week 'a copy from a photo- 
graph of what there is every reason 10 believe is a con- 
temporary poi trait of the great Danish astronomer, 
TVuo Bnhd, This picture la on canvaSrand is 3 feet 
3} inches high, and 2 feet 6} inches wide. It repre- 
sents a man of ruddy complexion, standing and look- 
ing forwards. He is , bareheaded, has little hair, and 
that short, of a yellowish colour verging to red. He 
has very long moustaches and a short beard. In the 
right upper corner of the picture (that is, to 
right) there is a curious emblematic design, consisting of 
a round tapering coluton springing from a square base, 
around which at its foot are waves. Over the monument 
IS a canopy suspended by a strong chain, a few links only 
of which are visible, the top being lost in doudn, and the 
chain Itself has flames playing round it. Two .^olic 
heads (one on each side) are represented as blowing to- 
wards the canopy and column. Lower down, and to the 
right and left of the column, arc two hands (one on each 
Bide) holding each a jug from which water flows. Clouds 
and lightning surround the background, the wrists of the 
hands holding the jugs, and also the ^Eolic heads. Round 
the monument is a label not entirely decipherable with 
the words . *' Stans (lectui ?) in lolido ; '' then follows an 
indistinct word and ignc e . tunda ' (nr). *Mgne et 
unda'' was, no doubt intended. In the left upper corner, 
in large and distinct letters, la this inscription : Effigies 
Tychonis Brahe, Otton. Da. anno 50 compleio quo post 
diutinum in ^ atria exilitiifi libertati dcsidetatm divino pro- 
viBu restitutus est.” 

Dr. Crompton thinks, correctly we believe, that the 
inscription referred to Brabd's departure from Denmark, 
and that the ^exilium in patria” was an allusion to hii 
residence on his island of Huenna, in his observaiory, 
away from the court ior twenty years. The jMttTematic 
picture evidently implies that nothing (not the Ale- 
menta) could destroy the monument he bad eVected^ to 
his reputation by his nbftervauoni, and th^t they would 
be protected by Providence. 

The portrait then shows Brahd ai he was in his Aftiech 
year, and Dr, Crompton tbinki the tenor of the emblnois 
and ihe inscription seem to be conclusive that the picture 
was painted after Brabd had left Denmark, most probably 
between the end of October and the 13th of December, 
1597, and Dr. Crompton conjectures that the poitrait 
may have been painicd to be engraved for Brahd's 
“ Mechanics.'^ 

In connection with this interesting portrait, it may not 
be inoppoitune to remind our readers ol the main events 
m Tycho Brahe's life, and of the work on which his Came 
is groundtd. 

Tycho Brah^ was born at Knudithorp, an estate of hia 
anccBCors, near Helsingborg, in Sweden, on the Sound, 
December 14, 1546 Copernicus had been dead two years 
and a half, Galileo was not born till eighiecn years after, 
and Kepler, with whom Tycho was latterly associated, 
was about twenty -five years his junior. Tycho's father, 
OttoBrahd was descended from an ancient Swedish family, 
and Tycho was the second eldest child, theie being alto- 
gether five sons and four daughters in the family, Tycho, 
evidently much against hii will, was destined for a 
military caieer. After the birth of another son, the 
father being in straitened circumstances, Tycho was 
Adopted by hit uncle, George Brahd. Until 1559 he 
appears to have been educated at home at his uncle’s, 
learning leading and writing and Latin, with Occasional 
instiuciion In poetry and Mles-letties, As it had now 
been decided that he should quali y himself for some 
political office in the kingdom of Denmu^ Tycho, in 
April, I559f University of Copenhagen to 

prepare lor the | u Jy df taw. It seems to have been 


while punning hia akidiei at Copenhagen that Tycho’s 
mind was first strongly attracted lo the study of as- 
tronomy, An eclipse of the sun was to happen on August 
21, 1560, and Tycho was so struck by the precision with 
which the various details of the phenomena had been 
predicted by the astrological almanacs of the time that 
he was fascinated by, and resolved to master, so wonder- 
ful a science as astronomy, more especially, it would 
seem, that phase of it then universally believed in and 
cultivated, astrology. The planetary motions seem first 
to have claimed his attention, and these he studied by 
means of the TabultE Uergenses of John Stadius. 

In February, 1562, Tycho was sent to Leipsic, under 
care of a tutor, 10 study law. For this, however, he had 
not the smallest inclination, and devoted ail his spare 
lime, when not in presence of his tutor, or when the l^ter 
was asleep, and alt his pocket-money, to becoming master 
of the science for which he had coniracted a passionate 
devotion. By means of what books he could command, 
and with a celestial globe about the size of an orange, he 
studied the heavens nightly, and soon came to discover 
that the results obtained by himself differed greaily from 
those of Stadiua “ From that moment," says Brewster, 
” he seems to have conceived the design of devoting his 
life to the accurate construction of tables, which he justly 
regarded as the basis of astronomy." For this purpose 
he set himself to get up a knowledge of mathematics. 

So rapid was Tychers progress m mastering the astro- 
nomy of the day, and so skilful already had he become as 
an observer, that by means of a simple pair of compasses 
he discovered that both the Alphonsine and Copernican 
Tables had erred considerably as to the time of the con- 
junction of Jupiter and Saturn, which took place in 
August, 1563. Hii first instrument seems to have been 
constructed at the time, a wooden radius, which be got 
a Lcipsic artisan, Scultetus, to devise for him in the 
manner recommended by Homelius, the professor of 
mathemaucs m that city. With this instrument he con- 
tinued his observations. On his uncle’s death, Tycho 
returned to Denmark about May, 1565,10 take possession 
of the fortune which had been left him. His continued 
devotion to astronomy greatly offended his friends and 
relations, who considered such a pursuit as degrading to 
a noble as trade used to be in this country, and still is in 
most com mental countries. Tycho was so annoyed ai 
the attitude of his fnends, that he left Denmark after 
staying a short time at Wittenberg, took up hib residence 
at Rostock, where he stayed during the years 1566-68, 
steadily pursuing his cclesual observations. It was in a 
duel at this place that he lost bis nose, which was so in- 
geniously replaced by a substitute of silver and gold, that 
few could have detected it to be artificial. 

From Rostock Tycho proceed! d to Augsburg, where 
with the help of the brothers Hauizel, he constructed a 
magnificent quadrant of fourteen cubics radius. It was 
made of beams of oak bound with iron bands, the arcs 
being covered with plates of brass, divided into 5,400 
linea To enable him to observe distances, a sextant on 
a similar scale was constructed, and a wooden globe six 
feet in diameter was begun ; hitherto his only mstrumeiU 
was the simple radius made at Leipsic. With his new 
mstrumenis be continued his observations at Augsburg, 
with renewed enthusiasm. Tycho returned to his native 
country in 1571, and found a warm friend in an uncle 
Steno BiUe, who had always taken his nephew’s par 
against the taunts of his other friends, and who assigned 
him a part of hit own house as an observatory. It wac 
while living thus that one of the most notable events in 
ihe life of this great astronomical observer occurred, his 
discovery, November ii, 1^2, of a new star in the con- 
stellation of Cassiopeia. This wonderful body probably 
made its first appearance in the heai'cns on November 5, 
and continued visible mr suteen months, rapidly increas- 
ing in bnghlness til] in the second month it surpassed that 
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of Jupiter, and wu visible at noonday. It then slowly chonged ; it was at first white, then yellowUh, then red- 
dedined, and finally disappeared in March, 1574. It is dish ; alterwards bluish, like Saturn, getting duller and 
curious that in the years 945 and 1264 something similar duller as it decreased in apparent size. After much 
was observed in Cassiopeia, so that in fact the scar persuasioo Tycho, in' 1572, published an account of 
observed by Tvcho Brahe may be a variable one of long nis observations on the new star in a work “ De Nova 
penod, and if so may be expected to reappear about Stella.* 

the year 1885. The colour of this star, moreover, Tycho still further offended his xcladons by marrying a 
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The laland of Huen liei in Souhd between Den- central building waa inclosed b/ high substantial valle 
mark and Sweden, about eix nulea from the latter and in the form of a quadrangle, each angle corresponding 
three from the former, and fourteen nortl^ast from to one of the cardinal points, and the centre of each wall 
Copenhagen. It is somewhat rounded in fonn^aix miles extending outwards in the form of a semicircle, At the 
iQ circumference, and nies from the coast to its centre, north and south angles ^cre erected turrets of which one 
where is formed a broad and level table-land. This was a printing-office and the other the residence of the 
island the King granted for life to. Tycho £rab^, and on aervhnts 

it erected a spacious observatory with every convenience This mam building was carefully and elaborately 
for astronomical work and ample accommodation for planned. It was about 60 feet square, had on ihe north 
Tycho's family and servauts. A wide space around the and souih points two round towers for observations, with 
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windows opening to any part of the heavens Be- 
sides a museum and a library there was in a bubter- 
nuiean crypt a laboratory with sixteen fumaceSp for we 
dugbt to la^ that Tycho devoted much of bis lime to 
the alchemical pursuits of the time, mainly, it would 
i^pear, in the hope of being able to find in his crucible 
the foriune he was prepared to spend on his astronomical 
pursuits. Tycho Brahtf needs neither to be defended nor 
blAmed for his belief in ^tralogy and alchemy ; it was a 
universal belief in his tUne, a l^lief only got rid of by 
slow degress and the thraraom of which no one man 


could shake off while at its very height, least of all a man 
wiih so much reverence for established be fiefs as was 
Tycho Brahd. 

A well forty feet deep distributed water to the building 
by means of syphons. An instrumental workshop stood 
outside the rampart to the north, and a sort of firmhouie 
on the south. The foundation-stone of Uraniberg the 
City of the Heavens"), as Tycho called his establi^mcnc^ 
was laid on August 6, 1576. 

Large as was U rani berg, it was found insufficient for 
the acConimodalion of all the astronomer's loslnimentf, 
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and he therefore erected another, partly undere round, for 
the lake of iteadineii and solidity, on a hill a little to the 
south of the former ; to this he (;ave the name of Stern- 
t&g (^'Ciiy of the Stars"), which, by an undenjround 
panage, was connected with Uraniberg. Both buildings 
were in a handsome and regular style of architecture, as 
contemporary pictures testify, and coat the King of 
Denmark ioo,aoo nx dollars (20,000/.), and Tycho, it is 
said, an equal sum Indeed, Tycho’s expenses had so 
reduced his income, that the king gave him an annual 
pension of a.oco dollars, an estate in Norway, and a 
canonry in the church of Rothschild worth 1,000 dollars 
per annum Considenng the difference between the value 
of money then and now, these sums for such a purpose 
may almost be considered munificent beyond example. 

The magnificent set of instruments with which Tycho 
stocked the buildings were all made under his own super- 
intendence, and according to his own designs, many of 
them having the merit of original inventions. For 
number, workmanship, and design, they were unequalled 
at the time The following is a list of these insl ru- 
mens as given in Sir David Bicwster’s excellent memoir 
of Brab^, in Martyrs of Science," on which the present 
notice is mainly based . — 

In ihe South and ^rtater Observatory 

I. A lemiclrcle of sobd iron covered with brass, four cubilh 
ladiuB 

a A sextant of the same matenals and size 

3. A quadrant of one and a half cubits radiu«, and an axLmuth 
circle of three cubiis. 

4 Ptolemy's poiallactic rules, covered with brus, four cubits 
in the Bide 

5. Another sextant. 

6. Anoiher quadrant, like No 3 

7. Zodiacal armillaries of melted brass, and turned out of the 
mild, of three cubits in diameler 

Near ihia observatory ihere was a large clock wiih one wheel 
two cubiiB in diameter, and two smaller incs a hub, like it, indi- 
cated hours, minutes, and aeconda. 

In the South and lessor Observatory 

8. An armillary sphere of biau, with a sicel meridian, whose 
diameter was about four cubili 

In the North Observatory 

9. Brass psrallaciic lulcs, which revolved in azimuth above a 
brass horizon, twelve feet in diameter. 

10. A half sextant, of four cubita radius. 

II. A Bleel sextunt 

12. Ano her half sextant with iteel limb, four cubita ladiua 

13 The paraJlaciic rules of CoperniLus. 

14. Equatorial iTmillarici. 

15 A quadrant of a aolid plate of braas, five cubits in radtur, 
ahowmg every len seconds. 

16 In ihfl uiUBcum was ihe brge globe mode at Augsburg 

In the Sternbe/^ Observatory. 

17 In the cenlral part, a large acmiciiGle, with a braia linib, 
and three clocki, showing hourp, minulei, and sicondi, 

18. Equatorial armiUariei of seven cubils, with acmi-Bimil- 
larita of nine cubits. 

19 A sexiinl of four cubits radius. 

aa A gtomtirical square of iron, with an intercepted quad- 
nni of five cubiia, and divided into fhleen seconds. 

21 , A quadiant of four cubits radnu, bhowAng ten seconds, 
with an azusuth circle 

22 . Zodiacal armiUaiies of bras", with atecl meridians, thiee 
cubits in diameier 

83- A sextant of brass, kept together by acrewp, and capable 
of beiiig tak e n to pieces for tiavelliiig with. Its radiua wai four 
ottblu. 

24. A movable armillary sphere, three cubits In diameter. 

2^ A quadrai C of solid biaii, one cubic radius, and divided 
inio miDUtci by Nonian circles 

26, An aBtioi.omical ndtua of solid brass, three cubils long. 

27. An aiironi mual nag of brass, a cubit in diameier. 

26, A small brasfe astrolaoe 


In the ialand of Hu V Tycho reilded and carried on 
hia astronomical work ror twenty-one years The island 
iiielf wa^^t the time fertile and well cultivated. The 
BBtronomlFivas virtually monarch of all he surveyed, He 
seems to have been loved by his subjecta, and to have led 
a life of peaceful research and healihy contentment 
which any man of science of the present day might env>. 
Teaching was no condition of his tenure of the island 
and observatory, but hi B fame, which spread far and wide, 
attracted numbers of pupils eager to atudy under the great 
astronomer. Some of these were trained at the expense 
of the king, others were sent by different academies and 
cities, and several were maintained by the astronomer 
himself Distinguished visitors were constantly arriving 
to do homage to the great man, and among these was our 
own James I,, then, however, only James VI. of Scot- 
land. This was in the year 1590, when the king was m 
Denpiark to wed the Princess Anne. He spent eight 
days at Uraniberg, discussing various subjects with Tycho, 
and carefully examining all the instruments. He was so 
much surprised by what he saw and heard, that he grantt d 
the astronomer liberty to publish his works ic England 
during seventy years 

Tycho Brahif might have peaceably ended his days in 
his pleasant island home, had his great patron Frederick 
II lived ; he died in April, 158S, and a new king, Chriia 
nan IV, arose who knew not Joacph," or at least cared 
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nothing for him and his work. While Frederick reigned 
his courtiers of couise, and many of them sincerely, pro- 
fesbcd to be paisionglety fond of astronomy ; but as 
might be expected, Fredenck’s munificent kindness 10 
Tycho made him many envious enemies. He continued 
to be tolerated for several years after the death of 
Frederick, but at last the young king's mind became so 
poisoned against Tycho by some of the courtiers, that he 
was depnved of his penbion, his estate in Norway, and 
his canonry With a wife, five sons, and four daughters, 
It was scarcely possible lor him now to contmue his work, 
but he stayed on nil the spring of 1597, when he removed 
to Copenhagen. His persecution was brought to a cnsis 
by a personal attack made on bimself at the instigation 
of his chief enemy, the Fiesident of the Council, Walchen- 
doro, in which one of his servants was injured. Tycho 
had the spirit to rttaliaie on his assailants, but almost 
broken-hearted he resolved to leave a country which had 
got tired of the glory of its greatest citizen, and which had 
nothing for him but persecution and insult, Fortunaiely 
he had many friends abroad among the nobles and princes 
of Europe. Among these was Count Henry Ranizau, who 
lived at the Castle of Wandesbur^', near Hamburg, and 
who invited Tycho to lake up his abode with him Here 
then, with all his family, he went in the end of 1597, and 
here he wrote his “Aitionomiis instauralae Mechanics," 
coniaining an account, with illusirations, of his various 
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Inftrumenti and their usea, ai^^lso of bis chemical 
labours. This work also contaiAm^s and plans of his 1 
observatory at Huen, and in the British M useu m is an 1 
onginal copy presented by Tycho ta his Dr < 

Tha4Ueus Haggecius ab Hayck, Chief Physician to the 
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Kingdom of Bahemia) and beiritig the fine autograph 
which we here reproduce (one-half the ai2e of the 
original). The work was printed at Wandesbiirg in 
15198, and a copy, along witn a MS catalogue of 1,000 

ARMILLifi ZODIACALE& 
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stars, was sent to the Emperor Rudolph TT,, a great 
lover of alchemy and astroDomy. The result was an in- 
vitation to Tycho to go to Prague, with an assurance 
that he would recetre warmest welcome. Thither he 
went with his family in 1599, and molt of hie fine set of 


lOfitrumenta followed soon afeer. An annual pension of 
3poo crowns was bestowed upon him, and the casde of 
Benach given him for residence, though in the beginning 
of 1601 he removed into Prague, to the house of his late 
friend Curtius, which the Emperor had purchased and 
presented to the astronomer. It was at this period that 
Kttler. then about twenty-nine years of age, lived and 
w^ea with Tycho, who procured for him the post ot 
imperial mathematician, for which, however, Kepler never 
seems to have received any income. 

Notwithstanding the munificent treatment of Rudolph, 
Tycho’s misfortunes in Denmark must have told seriously 
on hiB health, and bis end was near. He had a serious 
attack on October 13, which so told on his weakened con- 
stitution, that although the iminediate cause was re- 
moved, his strength mjlcd him, and he expired on the 


OVADRANS MAXIMVS CHALiJ 

BEUS QUABAATO 1HCI.USUS, ET 

HQinzontiAzimudiiilichalybco 
infiilcns. 



All ^Bimuih of Tyihg Bi 

34th of the same month, within two months of completing 
his fifty- fifth year. 

As to Tycho Brahe’s work, we cannot do better than 
give the following summery by Sir David Brewster 

As a practical astronomer, Tycho has not been bot- 
passed by any observer of ancient or of modern times. 
The splendour and number of his instruments, the inge- 
nuity which he exhibited in inventing new ones and in 
improving and adding to those which were formerly 
known, and his skill and assiduity as an observer, hive 
given a charac^ter to his labours, and a value to bis obser- 
vations, which wdl be appreciated to the latest posterity. 
The apjfiearance of the new star in 1572 led him to form 
a catalogue of 777 stars, vastly superior in accuracy to 
those of Hipparchus and Ulugh Beig. His improvemenis 
on the lunar theory were stnl more valuable. He dii* 
covered the important inequality called the 
likewise the annual inequality which depends on the 
position of the earth in its orbit He discovei^, aJsd^ 
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the infquality in the inclination of the moon s orbit, and 
in the motion of her nodes He determined with new 
accuracy the astronomical refractions from an altitude of 
45° down to the horizon where he found it to be 34 , and 
he made a vast collection of observations on the planets, 
which formed the groundwork of Kepler's discoveries, and 
the bans of the Kudolphinc Tables ' m 


MINIATURE PHYSICAL GFOLOGY 

T here have appeared from time to tiire in the 
columns of Nature interesting and instructive 
letters on the subject of Miniature Physical Geology 
May 1 be allowed to continue this subject, by pointing 
out a few lesions which may be learnt during spare hall 
hours on Kam^gite Sands 

Not far to the east of the harbour there bubbles up a 
little stream, which, when the tide is low, flows for a con 
siderabic distance over the smds before it reaches the 
sea. Small as it is, this ofTcrs an excellent miniature 
e\antp 1 e of a large nver, and from it several things may 
be learnt In the first pHce the over, when carefully 
watched is seen repeatedly, and with more or less ripidity 
to change its course This is effected by the deflection, 
from some cause or other, of the mam course of the stream 
against one bank , the result of which is that the bank is 
forced to recede, and as it does so, it ceases to be a 
shelving slope, and becomes a tiny clifT of greater or less 
relative height This bank continues to be rapidly under 
mined by the action of the stream, and the upper portions, 
now and again topple over, with a little splash, into the 
water, in a manner with which those who have travelled 
on the Mississippi are well acquainted In this way a 
bold curve is formed, which increases in length down 
stream 

In the meanwhile, on the opposite shore of the river, 
sand 18 deposited, and, as the nver cuts its way down 
wards, this portion is left high and dry 

But, ere long, the deep water channel shifts — often 
rapidly, and without apparent cause — and the miniature 
nver tends to resume a straight course , it recedes from 
its bank cliffs, and soon a tract of comparatively level dry 
land separates these banks from the stream After ad 
vancing, however, for a while in tins direction until it 
there forms a curve similar to the one described above it 
once more swings in the direction of its former course 
until, by a continuance of the same processes, a broad 
valley is formed, with beautifully marked river terraces 
on either side, showing the length of swing of the river on 
each occasion that it oscillates to and fro 

In the midst of the stream sand islands are from time 
to tune formed, partly by the deepening of the main 
channel on one side or the other , but, do sooner has the 
sand of which they are composed become dry, than the 
treacherous stream ccmmences the destruction of that 
which Itself had produced 

This IS exactly what is continually taking place in the 
Delta areas of most great rivers In the Ear^ branch of 
the Amazons a large island (Parraqueet Island) has, 
within the last quarter of a century, completely disap- 
peared The Ihia Nova has arisen, and is now covert 
with a luxun mt vegetation. 

During the repeated changes in the course of our 
miniature nver u is possible to watch the deposition of 
a layer of coarse sand on the partially eroded surface oi 
a bM of finer material, and it is interesting and instruc 
live to notice how great a body of the coarse material is 
dragged along the bottom Even m the most duggish of 
my miniature streams the sand grains might be seen 
rolling over and over each other as they travelicd sea 
waid^ 

lA the Aiore muddy flats of Pegwell Bav, I, on one 
occasion, had an opportunity of witnessing the formation 


of that which is kuowj^n the Mississippi as a ** cut-off" 
The miniature ilreain^mt round in a great loop, and as 
the flow ^the water caused the concave banks to recede, 
the loopljlta gradually converted into a circle of water, 
and, the mam stream flowing through the shortest course, 
left a horse shoe ” lake, which was in time almost com- 
pletely shut off from the miniature river 

Perhaps one of the most interesting of these spare 
half hours may be spent in watching the formation of 
deltas Numbers of -these nliniatiire nvers flow into 
pools, which are miniature seas or lakes I have often 
seen one of the streams in the course of an hour fill UD 
a considerable bay, ahd push its delta far out to sea The 
grains of sand, when they come to rest in the pool, form 
a slope of very constant angle, which, by a number of 
measurements, 1 found to be 40° for coarse sand, and 
34“ for fine sand, the average angle being 36° By watch 
ing the advance of the delta the formation of false bed- 
ding may be seen m actual progress But these pools, 
or miniature seas, which he in depressions in the chalk, 
offer a field for the study of manne denudation One 
may see, for instance, the waves advancing over a newly 
formed delta, planing off the upper portion, and forming 
tiny cliffs of delta material, but leaving the deeper parts 
of the slope of the deposit intact 

Again dunng gentle and steady breezes one may see 
the formation of dnft currents I remember watching 
with interest such a current, which flowed between tiny 
chalk cliffs through the straits which separated two 
miniature seas , the most instructive point being that the 
finer grains of sand at the bottom of the straits, where 
the water was some 7 inches deep, were rolling over each 
other in such a manner as to prove the existence of an 
under current setting in the opposite direction to that la 
which the surface current was flowing 

There are many other lessons which may be learnt — 
such as the formation of fan deposits (similar to those 
so plentiful in the Rhone valley and elsewhere in Switzer 
land), which are formed at the foot of the miniature chalk 
mountains that stand out from the sand , and the stop 
page of the sand ripples, or miniature sand dunes, by the 
tiniest stream, reminding us of the way in which the 
Nile has preserved Egypt from total obliteration by this 
material , but I have already occupied enough of your 
space 

My object in drawing attention to such matters of ordi- 
nary observation is to induce students of physical geology 
to go out and observe these things for themselves If, 
after a morning’s study of Lyell s ' Pnnaples,” the young 
geologist will devote an hour's careful observation to 
miniature physical geology^ with sketch and note book 
in hand, he will find liiat his conceptions have a reality 
and a solidity which could not have been evolved in the 
study at home, while at the same time he will find it more 
easy to follow, when he shall have the opportunity, the 
workings of nature on a grander scale 

C Lloyd Morgan 


TESTIMONIAL TO MR DA RJVIN ^EVOLU- 
TION IN THE NETHERLANDS 

have great pleasure in pnnting the following 
correspondence — 

To the Editor of NaiurB. 

Utrecht^ February 20, 1877 
On the sixW eighth birthday of your great countryman, 
Mr Charles Darwin, an album with 217 photographs of 
his admirers in the Netherlands, among whom are eighly- 
one Doctors and twenty one University Professors, was 
presented to bun To the album was joined a letter, of 
which you will find a copy here inclosed, with the answer 
of Mr Derwm. 
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1 suppose you will liko to^ve to both letters a 

g lace in your very estimable j^irnal, and therefore I 
ave the honour to forward them to yon. 

P. HARTINdf^ 

Professor, University, Utrecht. 
Rottirdam^ 6th February, 1877 

Sir, — I n the earlv part of the present century there resided 
in Amiterdam a physician, Dr J £. Doornik, who, in 1816, 
took hli departure for Java, and nnssed the remainder of his life 
for the greater part in India, llis name, though little known 
elsewhere than In the Netherlands, yet Well deserves to be held 
in remembrance, since be occupies an honourable place among 
the pioneers of the theory of development. Among hia nume- 
rous publications on natural phllosopJiy, with a view lo this, are 
worthy of mention bis WijsgeerJg-oaLuurkundjg onderroek 
aangaande den vorspronkelijken monsch en de vorspronkelijke 
stammen van deizells geslacht" (*' Philosophic Rcbcarchea con- 
cerning Original Man and the Origin of his Species "), and his 
treatise, “ Over het begnp van levenskracht uit een geologisch 
oogpunt beschouwd" (**On the Idea of Vitality considered 
from a Geological Point of View ") The first already appeared 
m 1608 j the latter, though wriLten about the same time, was 
uiiblislicd in 1816, together with other papers more or less simi- 
lar in tendency, under the title of “ Wijsgeerig-nataurkiindige 
verhandelingen " (“ Treatises on the Philosophy of Natural His- 
tory ”} Xu these publications we recognise Doomik as a decided 
advocate of the theory that the various modifications in which lift: 
was revealed in consecutive times originated each from the other. 
He already occupies the point of vantage on which, shortly 
afterwards, Lamarck, with reference to the animal kingdom, and 
in hts wake, Prevost and Lycll, with respect to the geological 
history of our globe, have taken their stand. 

Yet the seeds scattered by Dr. Doomik did not take root m 
fertile soil It is true that a Groningen professor, G Bakkci, 
combated at great length some of hia argumentb regarding the 
origin of man , it attracted but little public attention, and they 
soon passed into oblivion. 

A generation had passed away ere the theory of evolution 
began to attract more attention in the Netherlands. The im- 
pulse was given by the appearance of the well-known woik, 
“Vestiges of the Natural History of Creation/^ of which a 
Dutch translation was published in 1849 by Di T, 11 van den 
llroek, Professor of Chemistry at the Militaiy Medical College 
in Utrecht, with an introductory preface by the cclebiated clie- 
mut, Prof G. T Mulder, as well known in England as else- 
where 1 his work excited a lively controversy, but its uppo- 
iients were more numerous ihaii its partisans Remarkably 
enough, it found more favour with the. general public, and espe- 
cially with some theologians of libcrnl principles, than with the 
leprescntatives of ilie natural sciences. The majority of roolo- 
gibts niid botanUts of any cclcbnly in the Netherlands looked 
upon the water’s opinions as a chimera, and (peculated on tlic 
weaker pomta latlier than on the merits of the woik Notwith- 
standing, Lius presented no obstacle to a comparative success, 
anil in 1S54, even a Ihlid edition of the lianslation wai pub- 
lished, ennehed by the translator with numerous annolalionb. 
Among the few Dutch sav^\nts lo rccognuc the light winch the 
theory of development sjircads over ciealion, mual be men- 
tioned two Utreent piofcsBor^, vu , K, C, Donders and V, 
Halting The former, m his inaugural address pronounced iii 
184S, '* Dc llarinonie van het dierujk leven, de opcnliarmg van 
wetten ” (“The Harmony of Animal Life, the Revelation of 
Laws ”), expre'ised Ins opinion that, in the gradual chinge of 
form consequent upon change of circumitance^, may lie the cause 
of the origin of dilTereiicea which wc are now wont lo designate 
os species. The latter, m the winter of 1856; delivered a senes of 
lectures before a mixed audience, on “ The llistory of Creaiion,’^ 
winch he published the following year under the title of 
“ Voorwereldhjke bghcppingcii " (“Antemundane Creations''), 
with a diffuse supplement devoted to a critical consideration of 
the ih^ry of development Though barcin he came to a stand- 
still with a “non liquet,'* yet it cannot be denied that there 
gleamed through it his preposicsilon in favour of a theory which 
I e vend yean later hia lamed and learned coUeaeue, J. van der 
bloeven, ProTenor at Leyden, making a well-known French 
writers woi da his own, waa aociutomed to signalise aa an ex- 
planaiioa, *' de rincounu pea i'unposatble " 

In 1658 your illuilrioua epontryman. Sir Charles Lyell, was 
staying for a few days in Utrecht. In the course of conversa- 
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turns with this dlatlngnlihed savant on the theory of devdop- 
ment, for which Lydl himself, at least in his writings, had 
shown himself no pleader, the learned of this country were fint 
made observant of what had been and what was being done in 
that direction 111 England. He attracted attention to the treatise 
of Wallace in the Journal of the Lmiiean Society, and related 
how his friend Darwin had been occupied for years in an earnest 
study of tins subject, and that ere long a work would appear 
from his pen, which, in fais opinion, would make a considerable 
impression. From these conversations It was evident that Lycll 
himself was wavering In the following edition of his “ Pcin- 
ciples of Geology,” he dcclaied himself, as we know, a partiian 
of the hypothesis of development, and Prof llarling speedilv 
followed in the same tiack In his ” Algeinecne Dierkuml-” 
(“ General Zoology "), published m 1862, he was able to declare 
himEelf with full conviction a partisan of this hypothesis Also 
another famous savant^ Miquel, Professor of UoLany at Utrecht, 
who had previously declared himself an opponent of the Theory 
of Development, became a convert to it m his later years, for 
although this is not expressed in his published writings, it w.ib 
clearly mamfest m his private conversation and In Ins lectures. 
To what must this conversion be attributed ? With llartlng and 
Miquel, as well as with Lycll and so many others in every 
country of Europe, this was the fruit produced by the study of 
your “ Origin of .Species,” published in 1859, which first fur- 
nished one vast basis for the theory of developmenL That 
work, translated into Dutch by Dr. F C Winkler, now cou- 
servaLor of the Geological, Mineralogical, and Palzcontological 
collections in " Feyler’s Foundation ” at Plaarlcm excited great 
and general inLerest. It is true that a theory, sinking so keenly 
and so deep at the roots of existing opinions and prejudices, 
could not be expected at once to meet with general approbation. 
Mniiy eM.n amongst naturalists uffered vehement opposition. 
Prof. J van der Hoeven, bred up os he was m the school of 
Cuvier, endeavoured to ad aim la ter an antidote for what he re- 
garded as a baneful poison by translating into our tongue 
Hopkins’ well-known article m Fraser's Magazine However, 
neither this production nor tlie professor's in^uence over his 
students could wilhst.-ind the current, especially when, .after his 
death, the German zoologist, Frof Emil Selcnka, now Frofetsor 
of Zoology at Erlangen, was appointed at Leyden. A decided 
advocate of your theory, he awakened in the younger zoologists a 
lively enthusiasm, and founded a school m which the conviction 
biiTVives that the theory of development is the key to the explana- 
tion of the lIiELory of Creation. 

In Utrecht, Fruf Ilailmg, with convictions more and more 
decided, was bu^y in the same diicction , and SLlenka's successor 
m Leyden, Prof C K. llutTmann, did not rcmnn lu the rear 
Other names, among which arc GroniugLii and Anistcidnni j pro- 
fessors, might here be cited lly the translation of yum ” Dci'icent 
of Man” and “The Expressions of the Emotions m Man and 
Animals,” with copious explanatory notes and by various original 
papers and translations treating on your Lheoiy, Dr Hartogh 
1 leys van Zoiiteveen has also largely contnhuted to the mo-c 
general spread of your opinions m the I^ethirl mds. 

To testify how generally they are held m e^iteem among the 
younger /oologista and botaniats, and more and more obtain 
among prufes^urik of analogous branches m this country, we nught 
lefcr to a muUiludc of less impoiLaiit papern and articles m the 
periodicals 

This, however, ^^e deem supcrtluous, since by offering for your 
accejitancc an album, containing the portraits of a number of 
proftssionaL and amateur natursTists m the Netherlands, we offer 
a convincing proof of our cHtimation of your indefatigable endea- 
vours m the promotion of science and our admiration of you, Sir, 
ns the cynosure m thn untrodden path We recognise wMi 
pleasure Dr. Hartogh Ifeys van Zoutevecn as the primaiy mover 
of such a demon strati fill of uur homage The execution, how- 
evei, devolved upon the directors of the “ Netherland Zoological 
Society,” who reasoned that, with the presentation of this unpre- 
tending mark of esteem, a few words on the Hutory of Llie 
Theory of Development in the Netherlands would not be entirely 
unacceptable, the more so, since Hits histone sketch clearly 
shows that, albeit some ideas m that direction had already been 
suggested here, yet to you alone reverts the honour of having 
formed by your writings a School of zealous and convinced 
partisans of the theory of development 

Among the names in the accompanying list you will observe 
several professors of Natural History, Anatomy, and Physiology 
at the three Dutch Unlyei^ties, the “Atheneeum IllnBCre” of 
Amsterdam, and the Poly technical Academy of Delft, the Con- 
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BcrTAton of the Zoological Museums, the Director of the Zoo- 
logical Gardens, and several lecturers on zoology and botany at 
the High Barghol Schools 

Accept, then, Sir, on yoursixly’tiinth birthday, this testimony 
of regard and esteem, not for any value it can have for yoUi but 
os a proof, which we are persuaded cannot but atford you some 
satu^tion, that the seeds by you so liberally strewn have also 
fallen on fertile soil in the Netherlands. ^ 

We are, Sir, &c , 

The Directors of the NetUerlanda 
Zoological Society, 

(Signed) President, A, A. van BEMMbLPN 
Secretary, H. T, Veth 

The following is Mr. Darwin’s reply 

Dffu)n^ Bfikenham^ February la 

Sir , — 1 received yesterday tlie magnificent present of Ihe 
album, together with your letter I hope that you will endea- 
vour to find some means 10 express to the 217 distinguUihed ob- 
Eervers and lovers of natural science, who have sent me their 
photographic, my gratitude fur their extreme kiadncss. 1 feel 
deeply gratified by this gift, and 1 do not think that any testi- 
monial more honouiable to me could have 1>een imagined. 1 am 
well aware that my hooks could never have been written, and 
would not have made any impiession on the public mind, had 
not an immense amount of material been cullected by a long 
senes of admirable observc/'s, and it is to them that honour is 
chiefly due. 

1 suppose that every worker at science occasionally fecU de- 
pressed, and doubl<; whether what he has publibhcil has been 
worth the labour which it has cost him , but for the lemaintng 
years of my life, whenever 1 want cheenng, 1 will look at the 
portraits of my distinguished co-workers in the field of sciencL’, 
and remember their generous sympathy. When I die the album 
will be a most precious bequest to my children. 1 must further 
express my obligation for the very interestmg history contained 
in your letter of the progress of opinion in the Netherlands, with 
respect to evolution, the whole of which is quite new to me 1 
must again thank all my kind friends from my heart for their 
ever- memorable testimonial, and 

1 remain, Sir, 

Your obliged and grateful servant, 

(Signed) Chari.i-s K Darwin 


r//£ NO/ar/z-sAA expedition 

OF 1876' 

/.oologual Kiseanha 

A MONO the various Bcicntlfic objects of our cxpediUon the 
examination of the biology of those parts of the ocean 
which we traversed was one of the most important. We had 
with this view equipped ourselves in the best way with all 
the apparatus required fur the purpose (dredges, irawl-nela, 
swabs, sieves, Afc ), chicily after the newest English models, a 
considerable quantity of ropes of various kinds, and heavy irun 
weights to hold the apparatus to Ihe bottom were also Btowed 
away in the hold of the veiisel There was besides procured a 
large quantity of glass vessels of different sizes and kinds, 
from small tcbt tubes to cylinders a foot in diameter, and a con- 
siderable stock of spirits for preserving the specimens that might 
be collected. 

That the zoological material that might be brought up with 
the apparatus we have named might be arranged and the preli- 
minary examinations made, which would be of great importance 
for the later working out, we considered it indispensable that 
as many zoologutB os possible should accompany thie expedition ; 
we also thought it right that a skilful artist should always be at 
hand. The ruologiLal party confuted of OverlEge Danielssen, 
Grosscrer hriele, and myself, and as artist we were fortunate 
enough to engage Herr hchiertz, landscape-painter, whose prac- 
tued Mncd and keen, all-embracing faculty of observation were 
exQccdindy useful to ui. There is a series of masterly-coloured 
plcturea from his hand which will be a true ornament to the 
zoological tieatUes, which in course of Lime will be published on 
the work of the expediiion. 

The zoological work was divided in this way : — Overlsge 
Danielssen nod Dr. Keren undertook the Eckin^ermata, Ge- 
phyreema, and Coimli ; Groucrer Friele, the Mollusca ; Dr, 

” by Prof C D Sars. From January 06 and 


Hansen, the Annelida ; 1 myself the other clasiei, the Crus- 

tacea, Fyenogonido, rolyfta, llydroida, Spongia, together with 
the lowest organisms standing on the boundary Ime between the 
animal aii^ vegetable kingdoms (Poiammifcra, Radiolaria, and 
Diatomncea), and that department oi the resemrchei which even- 
tually conceniB our salt-water fisheries. We have all been occu- 
pied for a considerable time in working out each his own portion 
of the collected materiaL But m this has been extraord manly 
abundant, it has not been possible for any of ui to bnng his ex- 
amination to a conclusion so that a detailed account of it can 
be given. As, besides, the more special results will be reserved 
for the collective work, which it is proposed lo publibh when the 
cxpciiitionsare concluded, it will be sufficient here to state some 
of the most important results of the expedition. It may also 
here be mentioned that these researches, carried on far out in 
the open ica from a comparatively small veiscl, and at depths 
approaching 2,000 fathoms, are, even under the most favourable 
ciiLumitances, attended with extraordinary difficulties, and oc- 
cupy a comparatively long time. That we, notwithstanding ilie 
exceedingly unfavourable state of the weather during the expe- 
dition, were able to obtain such an abundance of zoological 
material, la due to the ikiLful and intelligent way in which the 
work was carried out by Lieut. Petersen, to whom Capt Wille's 
command was given over. 

During our expedition wc had m all employed the dredge 
from the vessel sixteen times, the truwl-nct twelve tunes, 
both these together twice, and the swabs but once ; there were 
thus no fewer than thirty-one separate casts, and of these only a 
few were unsuccessful, while mont of them gave very satisfactory 
results. A net was also employed for examining the marine 
animals occurring in the upper stratum. Boat dredgings were 
aUo undertaken in Sogne Fiord, at llusoe, at Thorshaven in the 
1 * [eroe Islands, and m the harbour at Reykjavik, Without en- 
tering on any detailed specification of the numerous animal foiins 
thus brought from the depths of the sea, I will merely state that 
tlieie are interesting spccieii, new to science, of nearly all classes, 
of which complete descriptions and drawings will by^and-by 
be publihlicd 

The greatest depth reached during the expedition was about 

2.000 fathoms, almost balf-way between Norway and Iceland , 
Lliere were several casts at depths of over 1,000 fiithoms. The 
zoological researches were began in Sogne I'tord, wheie the 
considerable depth of 650 fathoms was reached, the greatest 
depth which up to that time had been examined on our coasts 
We found here the common deep sea fauna known fiom earlier 
researches, viz , of Hardanger Fiord, and various rarities 
were collectctl, among others a well-preserved specimen of 
the remarkable family, firiBmga, discovered b^ Asbjoprnsen (A. 
rorofta/a, G. D Sars), several specimens or the Funpuhtdes 
dirauMd, Danielssen, and great numbers of the beautiful haired 
Afumda tenuimana, G D. Sara, of which previously only very 
few specimens had been found. 

Our researches, however, first attained their peculiar interest 
when we reached the extended bainer that lies along our coast 
on Ihe west, the uttermost limit of which form^ the so-called 
Havbro Here below 300 fathoms begins the yet htlle examined 
cold area, with a bottom-temperature of from o” to 1 6” G , and 
the fauna now, in correspondence with this temperature, exhibits 
a very i^culiar character, totally different from that on our south 
and west coasts. Seventeen ot our casts were in the cold area, 
and we have thus some idea of the peculiar physical and biolo- 
gical cumlilions prevailing there, 

Over the exiciibive depression which occupies the greater part 
of the expanse of sea between Norway on the one side, and the 
Fjeroe Islands and Iceland on the other, the bottom below 

1.000 fathoms appears everywhere to consist of a very peculiar, 
loose, but very adhesive, exceedingly light, nearly greyish white 
clay, which is very strongly calcareous, and, on being washed or 
passed through a sieve, appears to consist almost exclusively of 
shells of a little, low organism, belonging to the Foramlmreraj 
Bdoculma. We have therefore named this deep-sea day liilo- 
cuhna clay, to distinguish it from the kind of clay which occurs 
in the warm area at a great depth in the Atlantic Ocean, and 
which IS called, after a vary difierent Foraminlfcr, Globigerina. 
The Biloculina clay of the cold area contains a larger quantity of 
lime than the Globigerina day of the Atlantic. It gives off, 
when treated with an aad, an uncommonly large quantity of gas, 
and when it is pressed and dried, it is converted in a short nme 
into a very hard and compact sort of hmestone. Wc have here 
a complete chalk or limestone fonnatiiin coming into exiitence, 
and the fauna occurring here also beara a considerable Impneii of 
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tt 9 ulcient onipn ud clou oUiAnoe with the organic remains 
prcservtd in the fossiliferous strata from the close of the Second- 
ary period. Fmt of all mav here be named a fine, probably 
new Cnnoid, over a span long, which waii here obtained m 
numerous living specunens, and which show a an unmistakable 
resemblance to a Jew of the oldest fossil forms of this, in our time, 
almost extinct animal group ; next a very peculiar and interest- 
ing holothuroid animoj, colossal chalk spongcsi and large num- 
bers of a new and very peculiar Pycoogonide, also a remark- 
able blood-red coloured Crangon with integuments thin 

as paper ( Hymenocani), besides several lower criistacca, for the 
most part new , the mollusc commonly occurring here is that 
which IS so characteristic of our older glacial clay, the ^iphono- 
dtnUiimm vitrinm^ M. Sars, which on our coast is first found 
living m the most northerly part of Finmark. The fauna in these 
great depths, though peculiaily interesting, both with reference 
to zoology and geology, appears however os a whole to be rather 
poor and without variety The contrary is the case where the 
bottom begins to nse towards the sea banks Here we find at a 
depth of 400 to 900 fathoms, but siill within the cold area, an 
uncommonly abundant and varied animal life. Quite contrary 
to what we might be Inclined to expect from the prevailing low 
temperaturei so far is there from being any trace of hindering or 
preventing the development of animal life, in comparison with 
our coast Jautia, that we find the rather os we go downwards an 
exteedingly remarkable luxuriance in the development of the 
fauna expressed both in the numerous and varied animal foims 
occurring here, and m the comparatively colossal diinenstons 
which several of these here reach , indeed, one of the marine 
animals taken up here, belonging to the Umbellulana, harl a 
length of quite eight feet From the specimens winch wc got 
up with the help of dredges, trawl nets, and swabs, we have been 
able, if only approximately, to form a sort of idea of the peculiar 
physiognomy which the sea-buLlom lie re presents. 

Forests 0/ peculiar Cladorhiza, with Cree-like branches, here 
deck the bottom for long stretcher JUetween the branches bit 
fait beautiful medusa he ad 8 (Euryole), and variegated fjur-stjerncr 
(Autcaon), and various Crustacea, among them the marvellous 
object, Arcturus BafHm, known from the Polar Set, and slow- 
moving Pycnogonida, partly of colosiisl sue (up to a span between 
the extremities of the leet), creep along between their branches 
and wi^ the help of their enormously- developed proboscis suck 
out iheir organic juices \ a whole world of more delicate plant- 
hke animals (Polyisoa and Hydroida) having at the same time 
lived their dwellings on the branches and stems of the sponges 
when dead and deprived of their organic bark substance In 
the open spaces between the sponge forests creep along beautiful 
purple sea-stars (Astropecton) and long- armed Ophiunds, together 
with numberless Annelids of various kinds, and round about 
swarm different sorts of Crustaccsi lonjj- tailed, bristly Decapoda 
(Crangon), finely-Jormed Mysida (Eyrthrups, I'anerylhrops, 
rserdommn), mosses of Amphipoda (Anonyx), and Isopc^a 
(Munnopslda). Above all project, like high mast timber in a 
coppice, the predonii ruling Umbellulana with their delicate 
straight stems and elegantly- curved crowns set full of fringes of 
polyps The light of day docs not, properly speaking, pene- 
trate to these great depths, but os a compensation there is pro- 
duced, by the animals themselves, a splendid illumination 01 the 
whole, inasmuch oi almost all are strongly phosphorescent, or 
have the power to produce from their bodies an intense light, by 
turns bluish, greenish, and reddish, 

bo often as our bottom-scraper or trawl net found bottom m 
that region which, after the animal type that was undoubtedly 
the most prominent and characteristic we named the region of 
tlie UmbelluLins, we were certain to have a nch zoological 
prize, and the day waa indeed in most cases unfortunately quite 
too short for the proper examination and preservation ui all 
those treasures fetched up from the depths of the sea. 

Higher up, in a deptn of 3C0 to 100 fathoms, and at a dis- 
tance from the coast of from ten to twenty Norwegian miles 
(shout 70 to 140 English), begins that extensive barrier which 
foimi, as it were, the foundation on which our land rests, and 
by which the cold Polar Sea depths are shut oflf from iL This 
banicr b^ins in most cases with a hard, stony bottom, bo that 
our dredgings were here attended with great dlfhcultleB. Kume- 
luui rolM stonei, whose smooth rounded forms and worn edges 
clearly enough show that they had at one time been subjected 
to the poweifnl action of icC; he here strewn on the sometimes 
very uneven bottom, coosUting of tohd rock, and prevent the 
dredge from acting praperly, or tiU up its mouth lo that only in- 
oomj^te apedmeni or tne animal world living here can be 


oblaincd. The fauna has here quite altered its character, and 
moie resembles that common on our coasts ; but it appean to 
be a rule that below this point at the border of the barner 
it IS considerably richer than that nearer the shore, a fact which 
also standi m full agreement with the long known great abun- 
dance of fish at these places. 

When we Anally survey what here can only in a general way 
be pointed out concernuig the physical and biological relations 
of the tract of sea we traversed we may, both in a physiographic 
and a zoological respect, divide the depths of the sea surround- 
ing our country into two icgions differing greatly in character, 
namely, the warm and the cold areas. The first occupies the 
whole Skagerak and the North Sea, and farther north the sea 
along OUT coast to a distance of ten to twenty Norwegian mdcs. 
including herem all the Rordi cutting deeply into the land, and 
stretches towards the north to the northern most point of Fin* 
mark The cold area commcncLs where the bottom begins to 
sink from the sea- banks towards the great deeps lying beyond 
them, and towards the south reaches nearly to the latitu^ of 
Stadt, and towards the south-wc.st extends in tlie form of a nar- 
row wedge m between the Fasroe and the Shetland Inlands as 
far as the both degree oF latitude. Towards the north the cold 
area extends to the Pole, wnich properly is its central point 
We have examined it at one of the points where it extends 
farthest lo the south, where it has shown itself lo be everywhere 
very shaiply and distinctly defined from the worm area. As we 

I iroceed farther north, the boundary lictucen the two becomes 
CBS distinctly marked, inasmuch as the cold area little by little 
raises itsdf from the depths, until in the Polar Sea it finally 
rises to the surface, and thus also occupies the littoral region, 
the warm area being at the same tune greatly diminished in ex- 
tent. The dose correspondence with the ahove-desenbed pecu- 
liar physical conditions in the sea surrounding our country has 
been to a very considerable degree explained by the experience 
obtained during our expedition, and thus a very important con> 
tnbution has been made to the meteorology of the sea 111 general. 
A fuller explanation of these purely physical phenomena is also 
of the greatest importance lo us zoologists for the right under- 
standing of the different biological conditions in the sea ; but as 
such an explanation belongs properly to the physical- meteoro- 
logical researches, 1 will not here enter farther upon it, but keep 
to the more purely zoological side of the matter. 

With regard lo the character of the fauna in the cold arcs, it 
IS purely arctic or glacial without any southern mixture whatever ; 
and wc have already been able to idenliFy several of our species 
With tyjies before collected m the Polar Sea during the various 
North Polar expeditions fitted out m Sweden, Oermany, England, 
and Amenca, In higher latitudes those animal Wpcs, which m 
that part of the sea which we examined are only found below the 
400 falhomb’ line, live in comparatively shallow bands, indeed even 
in the upper stratum of the sea, which interesting fact appears 
■till further to confirm the view held by several men of science 
that the distribution of animal life m the sea is munly dependent 
on temperature, depth having only a comparatively limited in- 
fluence upon it The purely Arctic fauna which prevailed on our 
coasts during the Glacial period, and whicli has left behind its 
traces in the glacial clays and in the older glacial shell banks, has, 
under altered meteorological conditions, liulc by little drawn 
down to the depths, where the cffeLl of these conditions was leu 
sensible, while the jdacet which it mhnbiLed have been occupied 
by more southern, immigrating types. At great depthi in our 
fiords which run far into the land, a remnant of the ongiiul 
Aictic fauna has been able to mauUain itself. But this is clearly 
only a fortuitous ciTuumstonce, as clearly enough appears from 
the generally small size and stunted appearance of these animal 
types, and tlieir complete extinction is probable Thu we are 
now, alter having acquired an accurate acquaintance with the 
tempcraUire of the sea, able to explain on purely physical 
grounds For even Lo those deep pools in our nords the influ- 
ence of the milder dimatic conditions has at lost reached, 10 that 
at depths of 650 fathoms there is a temperature of 6" C., which 
may be suppo^ lo have a prejudicial influence on the growth 
of these types. On the other hand, the temperature off our sea- 
banks at a much smaller depth reoimins unchanged, such as it 
was in the Glacial penod, both here and close to our coast, and 
therefore we And also here, even at a remark sbly southern lati- 
tude, no impovenihed and stunted, but as luxuriantly developed 
an Arctic or glacial fauna as high up m the, north m the FoUr 
Sea. 

The very important light which from the side of meteorology 
may be thrown on several yet obscure phenomena In the dew* 
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iQpment and distil ibulion of orffanic life la on the other hand the 
often Goniidenbie ud meteoroTofiical researchea may obtain from 
purely btologicol facta, render it deaiiable that theic two Bciencef, 
which may appear very dilfercnt, do not become strangers to 
each other but mutually come into closer alliance with the object 
in view, to contribute to the scientific solution of the many yet 
unsolved physical and biological problems. 

( To ki continued ) 

OVR ASTRONOMICAL COLUMN 

Tiik lliNAHY Star { Udotis. — D r. Duberck, of the MarKrec 
Observatory, lias pulilislied dementa of this rcvolvingf duublc- 
star, which appear to rcprcscuL \cry saLisfactonly the mtasuies 
up Lo the present time, allowance being made fm some obvious 
errors of observation. The orbit, winch differs materially fium 
those calculated upon shorter senes of measures by M.uller^ 
llersclicl, and Hind, is as follows 

I'en-astron passace, 17 70 '44 Teund, 127 07 years 

Node 12" i' Inchnalion 37“ 53' 

Node to pcii-astion, on 01 bit 130' 54' 

]■ ccentncity . 06781 

bcmi-axis major 4'' 813 

At tlic epoch 1782 2S these elements give the po^ilion 2 r^ 
distance 3" 64 , and for iSo^ 25, portion 352'" 5, distince 
for Dcmbowski's etioch 1S70 87 the ciuirs arc + o" 3 and o' 1 1 
The following figurci arc deduced from Dr Dobcrck’s clc- 
incnts . — 

18760, T’o 3 283 7 Dist. 4*2^ i8g2‘o, Poa 22"i 7 D’st 2^35 

18800, „ 274'S ,, 384 18960, „ iS 3 2 „ rSz 

1S840, „ 2628 ,, 3*36 19000, „ 111*9 „ 131 

18880, ,, 247*1 ,, 286 

Dr. Doberck Ins now investigated dements of n Coron i* llorea* 
lis, T and A Ophiuchi, 44 and { Itojtis, 7 and m Looms, rj 
Caasiopeo:, and several other stars, thus greatly adding (o nur 
knowledge of the orbits of the binaries, hia discussions being at 
the same tune conducted m a very cx.haustivc manner, to date 

Variabli. Si'ARis — 111 No 2|ii9 of the Asttouounuht 
Nathrnhkn arc observations of a number of variable nlar^, niade 
in 1875 by Mr. Chandler of New York. Tlieic was a ^kcli- 
maiked mini mum of that irregular variable a lleiculH on 
August 21 , the obscrvalioii^ of W and X Sagittaru are woiLhy 
of note, as they suppoit the results previously given by Prof 
Schmidt, of Athens, and aic staled tu have been made without 
any “ pie-uccup\li m of mind in. the obscrvei,” who had no 
previous knowledge of the character of the light varidlions, 
SchnnidL's period iui W, la 7 5933 dayi, and for X, 7 ony diy^ , 
anothei slai in the same constellation, U Sagittaui of the lost 
catalogue by Ihor Schunfdd, is assigned a period of 6 7452 
clays The three .stars were added to the variable star liat by the 
indefatigable director of the Observatory at A then", in the 
lummer of i 865 

Mr. J h. Oore (Umb.iUa, Punjab) wntea, suggesting the 
variability of I^alande 42360. The place m the catalogue 
depends upon an observation made August 7, 1793, when the 
star was rated 7m, Argclandcr Uonn Observations, ’’ 
vol. vii p. iHi) identiRcs tins s tar with No 42383 of the cata- 
logue, observed ai an 8m , Septcmlier 29, 1791 Considering 
that there is an error m the record of tht lime of transit , the 
declinations closdy agree 

Damoisfau’s TaulilS of JuriTER’s SA'rHLLiTKs.— Indepen- 
dent cxlcDbionB of these Tables, which run out in iB8p, have been 
made in Lurope and America. Piof Coffni, superintendent of 
the Ameticaa Ephemciis, notifies an exlention bo 1900, which 
haa been earned into effect by Mi 1 ) P, Todd, ive believe 
under the aupeilnlcndence of Prof. Newcomb, The work will 
be Bent to ''any bbraty 01 astronomer possessing a copy of the 


Tables, on application to the office at Washington, Uefore the 
time named It may be hoped that both ai regards theory and 
observation, the laborious operation of fornnng new Tnblea may 
be justified by the certainty of obtaining results which will enable 
U9 to predict the phenomena of the satellites, with considerably 
greater accuracy than can be effected by the use of Damoiseau's 
Tables. And wc may also express the hope that os regards 
systematic observations, the Astronomer Koyars uigent recom- 
mendation will not be lost sight of. 

llLsstL’ii TruatIsIis. — Volume 111 of the reprint of the 
more important of the many papers by Bessel on astronomical 
and other subjects, which completes the work, was issued a 
short Lime since by Dr. Liigclmann, and comprises geodesy, 
physics, and general astronuniLcal subjects, as the libration of 
the moon, shoo Ltng- stars, the mass of Jupiter, and the theory of 
eclipses, Speaking of the woik as a whole, it will prove a very 
valuable aid to the student of Astronomy, affording him without 
the labour and difficulty of consnUing a number of publicatiuiis, 
the means of acquainting him'^elf wilK the principal memoirs of 
the illiibtnous Professor of Knni;;aberg, who may be said to 
have revoliitionHcd the practice of astionnmy Dr. Diisch’s 
“ Ver/eichniss sammtlicher Werke, Abliandlungcii, Aufs it/c, und 
Ueiiicrkiingen, von F W BpsslI," printed in vnl xxiv of the 
ivuingsberg observations, and subsequently m n sepavntc foim, 
cnnlniiis 3S5 ai tides, and wc believe, with only one or Ino 
exceptions, Dr Lngclnianu’s three volumes wiU be found to con- 
tain all that are of more permanent interest and v iluc 


BIOLOGICAL NOTES 

Tur kLiLcriiir bvi, — Since Uumlxildt's discovery of the 
JdcLrlc cel and bis observations of its pecubai properties, carried 
out unfortunately before the discovery of the voltaic pile, strange 
to ■^ay, no attempt has been made to study tins remarkable icpLilc 
m its natural surroundings, In view of this fad, the Jjcrhn 
Academy of Sciences sent the well-known hislologHt and physio- 
logisi Dr Cirl Sachs, last September, Lo the scene of Humboldt’s 
foiinei activities, well equipped witli an ample Fupply of tlcctro- 
physiulogical apparatus, and means for carrying out an extensive 
srnes of obstrvatioiis. In the last session of the Academy a letter 
dited December 7 was icad fiom Dr Sachs, lu winch he stated 
IluL lie had safely performed Llic journey from. CaraLcas, over the 
(_ or Jillcras, to the I Itiuos, 'Ihe g}Tnnotus had disappeared from 
the neighbourhood of Rastro, where llumboldl’s iiivesUgations 
took place, but at a distance of a few mdea bora tlo city ol 
Calabozo, .1 river was fuiind fairly alive with the dreaded tem. 
lilador In the five days which had elapsed since the diticovery 
of the locality, m.any valuable results had been afforded by the 
ob'^crvalions, and there was eveiy prospect that the expedition 
would yield a large number of new and important additions to 
our knowledge ol the electro motive organs. 

Fariv Deiflotment hi- SroNGfcs. — At a meeting, on 
February 8, of the SocicLu Vaudoibc dcs Sciences Natu- 
relles, Prof horel spoke on nn interesting occurrence of 
an early development of sponges in the Lake of Geneva, 
due to the unusually mild winter of this year. The fluvialile 
sponge of the lake consists of a horny skeleton with very fine 
siliceous spicul^e, covered with a sheet of soft, perforated ammal 
matter. Usually, m autumn, this lofi matter leaves the exterior 
ramifications and condenses under the form of small gcmmula;, 
half a millimetre m diameter, in the deepest Interior parts of the 
homy skeleton. There it remaini until the spring, when it 
expands anew upon the ramificalions, and coven them with a 
sheet of living animal matter. But this year M hotel observed 
on February a, beiidei many sponges in their hibernal state, n 
colony of other sponges which had already reached their full 
summer development^ difienng only by a lomewhat paler colour 
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from the usual summer appearance. The occurrence li perfectly 
explained by the circumstance that the tempdhitare of water tn 
the Lake of Geneva wax thix year higher by two degrees than 
the average temperature for many years, which is 6" 3 Cels for 
December and 4° ‘9 for January. 

A Nrw Si’ONaE. — Prof K. Perceval Wright lUscribeb {^Pt'oe 
R Irrs/i Acad , vol. ii , ser 2, part 7) a beautiful iittle sponge 
found growing on the fronds of some species of Ued Seaweeds 
from the coasts of Australia, of whidi wc give the accompanying 
illustiation. The laigebt specimens measure not three milli- 
metres in height. The sponge consists of three distinct and well- 
marked portions ' firstly, a small basal disk ; secondly, an elon- 
gated stem, on the summit of winch expands the third portion, or 
capitulum The disk 13 button-shaped, flat, and is formed of an 
irregular homyTramework, twice to lliree times as broad ns the 
stem The stem vanes in height, and presents the appearance, 
in some cnsc<t, of a series of margined rings, some twenty m 
number, fluitencd together one on 
the top of the other , in others the 
margins of the rings will be more 
prominent, and the bodies of the 
lings will be, as it were, more 
deeply sunk In both these cases 
I he homy fiamcwork I5 of a moie 
or Ics^; evenly latticed chaiacler, 
the hingitudinal line'i of the latlicL 
being very prumincnt llie head 
jiorlion, m U'. natiral stale, pio- 
bably presents a more orle .s spheii- 
C.d foini, perhaps slightly flatlenid 
on the summit, with an indiLAtum 
of being divided into four nearly 
equal parts, the open space betwci n 
these leading into the body-LUviiy 
of the sponge. In bomc of the 
specimens the head portion iicait -.t 
la the stem £ceins to have been 
forircil of a somewhat dcnsei fiainc- 
woik than the ujqjei portion, sj 
lliat whiJt being pressLd tin . iippei 
]juilioii has been fractured aciuss 
Tlic framework hcie is of a ilensely- 
rcticulatcd kind, m appearance ic- 
minding one of the rLticulatcd iiet- 
workof the intracapsiilar sarcodc 
in Thalassolampc, or of the tissues 
met with m some Ischinodcrms 
This sponge has been called Adf/z- 
r/ivii’/' I "f lie wonderful mimetic resemblance ivlnch it bears 

to borne Crinoid-formi can scarcely be overlooked Leaving the 
texture and composition of the skeleton mass for the moment out 
of view, and simply looking at its outline — the circular disc-Iike 
base, the stem — the profile of which is absolutely the t;ame, 
except ns to size, as that of the pentaennoid stage of Autetion 
and the slightly deft head, the resembkince is very 
great, .^ofar na is known, this is a unique case among the 
sponges, and one is left to vrondcr what may be the tiny enemies 
fiom which Kalhspon^ia arc/tai, by this complete disguise, con- 
ceals ilself, 

Wild DuCi s on 'J'lUi Out. — An mleresting occurrence of dogs 
which have reverted to the wild state u reported by M. Poliakoff 
from the neighbourhoods of Soorgoot on the Obi, and Tobolsk. 
The sue of these amnaU la ^somewhat larger than that of 
Ihe dogs of Uie locality, but less than that of wolves , their 
babiti being rather remarkable the inhabitaata would nut ac- 
knowledge them to be common dogs, and the hunters preaerved 
the skint of the individual they happened to kill, os rare samples 


of unknown animals. M. Poliakoff could not, however, detect 
in the skins he describes any deviations from the common dog 
type, except the larger si/e, and perhaps a somewhat greater 
length of body, with comparatively shorter legs (at Tobolsk). 
But the liabits uf these animals are certainly wolMikc ; they 
inliabit woods and live by hunting, which they carry on m com- 
panies Ten individuals were thus well-known at Soorgoot as 
hunting in company the wild reindeer, and Utterly they ap- 
proached the settlements, causing a panic among the inhabitant « 
by the ravages they made among cattle. They hunted always 
together, assailing Ihcir prey simultaneously They are reported 
also to be far more vor.iciouB than wolven, .md ihcir habits, 
M. ruhakulf observes resemble much those of the red highland 
wolf {Cams al/dtiits) of Tost cm bibcn.i, 

Tiil 'Wooui’i'.CKLR — At the sLS'.ion of the German Orni- 
thological Society, on February 8, Prof. AlLum gave an in- 
teresting address on the ordm.iry woodpecker, embodying a 
portion of the results of over seven years’ observation, With 
rcgaid to the (piestion of huw the woodpecker finds the trees 
inhabited by insects, he had noticed that it almost invariably 
resorted to Buch trees as boie the ill ceased look consequent upon 
the presence of insects, inamfcstLil by the smallness and fewness 
of the leave?, the absence of the usual fresh colour of the baik, 
kS.c III some cases it is deceived, especially where new varieties 
of tiCL’i have been set out. When it has delected a hole bored 
in the bark by insects, it follows the cuume of the passage umlcr 
tlic bark by a gentle tapping willi its lull, until it reaches the 
place where the Jarve arc situated, when, by iL.inn^f of! large 
portions of baiU, its food is laid Ihil jVmong the insects 
not eaten by the wooflpeeker are such as the (.'vii/w/«i \ 
which bores too deep into the wood, or small insects such aa 
the Rosiukuitc^ living in the bark of the pine tree, which is dif- 
ficult to pcnetiate The picscnce of the woodpecker is good 
for a forest, in so far as it dcstioys the inhccta upon the trees. It 
however injuics the latter frciiucnlly by teaung off large pieces 
of bark, and inducctly by eating the vucful wood-anlif^ The 
statement tint woodpeckers made incibions iii tiecs free from 
insects, for the purpose of sucking the sip, was dispiovcd by 
Prof Ahum, on ground of repeateil obiervations 

Svt.\ciiv oi* vLuiisiKR -A fiiv Ja^s ago, at the Kothesay 
Aquarium, a tank containing flat lisUcs was cmptie i, and a 
flounder of eight inches in leiurth was inadvertently left buiicd 
in the bhin^lc, where U died On rLfillmg the lank iL was 
tenanted by three lobsler^ {I!omani\ one of winch is 

an aged veteran of unusual bize, bearing an honourable array of 
b.'irnaelcs » and he soon brought to light the hidden flounder, 
with which he retired to ,i corner In a short lime it w.as noticed 
that the flounder was non cst. It was impossible the lobster 
could have eaten it all in the interim, and ihe handle of a net 
revealed the fact that, upon the .approach of the two smaller 
loLsUrs the larger one hid buried the llouiifler beneath a heap of 
shingle, on winch he now moniited guard. Five times within 
two hours was the ush uueailhcd, and as o^ten did the lobster 
shovel the giavel over it with his huge claws, each time aa- 
cending the pile and turning his bold defensive front to his com- 
panions. 

Ten- iNUlJtNCK ci[- TLMI'FiiAltlKK UN iHK NeRVE- AND 
MusCLE-LuRRtNr. — M Steiner has proved {Reichert's Afchu ) 
that the electromotive force of the nerve- current from 2' up- 
wards, 15 gi cater the higher the tcniperature, that it rc.iches a 
maximum between 14° and 25*^, and at higher fempciatures 
decreases again The force of tbemuscle-cuii enl is likewise, from 
5° upwards, greater the higher the lemperatari. , it has its maxi- 
mum between 33*^ and 40", and at higher temperatures becomes 
less ogam, till, when rigidity sets in, it is almost m! Thus, for 
the nerve and muscle- current, as well as fur other functions of 
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living organic forinaa \hKTcit%fempera(ureofitifnHtn , which is as 
diitincLly maiked when, by heating, we rise to it from lower 
temperatures, m when we descend to it by cooling from higher 
tempere tores, 

Fahmlisaiion of Flowers iiv Birds. — Tn nn loterest- 
ing irticle by Prof. Asa Cray, in the American Jounuil of 
St.UH€€ and Ar/r, on Darwin's recent work the writer notices 
what Darwin says about the rertiUnng of (lowers by birds, 
chiefly humming-birds. The frcquentiag of the flowers of /m~ 
fatuns 'B the only cbec cited from the United States ; and Dr. 
Gray asks ; ** Can it be that there are no references in print to 
the mort familiar fact that our humming-bird is very fond of 
sucking the blossoms of trumpet creeper {Teto/na radicat/s) and 
of honcyiuchlcs ? Both these are, in Eize ,'ind arrangement of 
parts, well adapted to be thus cross -fertllme 

A New Parasitic GnskN Aioa. — Not very long since it 
was thought that the want of chlorophyll determined ihe para- 
sitism of plants, and it Is sliU true that the want of this green 
colouring substance serves to distinguish between (ungi and algjf- 
It 15 also true that the former need already-formed carbon com- 
pounds, but it IS stdl thought that chlorophyll- bearing pUnIs not 
only do not require to find these compounds ready furmed, but 
that they arc absolutely unable to assimdale them. It was 
Iherefure a fact of great interest when Prof Cohn described some 
yean since (1872) a perfectly new chlorophylUceous alga 
(“Ueber parasitische Algcn” m /frt/ sm Biol dtr Pflunzen, 
Bd 1 Heft 3 , sec also W Archer, Quail fourn^ RBc Sncnctt 
N S , vol xiii ), which he found living as a brght emerald green 
parasite in the lhallus of duck-wcod gathered at Breslau. For 
this the gcinis Chlorochytriiim was established, and C Ictnthc 
was the only species until at n late meeiing of the Dublin 
Microscopical Club, Prof. E Perce vil AVnght exhibited and 
described a second species found growing and developing itself 
In the roucilai^moiis tubes of a species of Schironcma, collected 
on rocks at Jlowth, nerr Dublin, between high and low water- 
marks. There can be no qumlion ab to the paraiiite on ihe 
diatom being diflcreiit from that on the duck-weed, while there 
is but little ditTicuUy m placing it in Cohn's genu- Smaller in 
Size Its emerald lustre U scarcely if at all less than the fresh-water 
S|iecie% and like it its development has not been traced farther 
than the production of zooiporcs. 

Flora ok Turkestan — We notice a very interesting com- 
munication on the Flora of Turkestan, made by Prof Rcgtl, 
the director of the St. Petersburg Butamcal Garden, at the Ja-t 
meebng held on January 20, by the Russian Society of Garden- 
ing The special aim of the communication being to advocate 
the introduction into European gardens of rcprcaentaiivcs of the 
flora of Turkestan, Prof Regel desenbed the numerous, origi- 
nal, and must beautiful species belonging to the Composilttr, 
Caryophylltr^ U tf 1 belli foir^ I\ipilionacr(C, Alalvacete, and Campaua^ 
lacftr^ which grow m Turkestan, and which could rank among 
the best ornaments of our gardens by their variety and beautiful 
fonna and colours Most of these ipccies are already cultivated 
with complete success in the St. Petersburg Bolanical Garden, 
and they might be thus introduced in the gardens of Russia and 
Western Europe. Concluding his common ic4 lion, Prof. Regel 
pointed out the remarkable circumstance that in Turkestan, even 
ID hilly tracts, the Kricacetr are lolniiy wanting, whilst they are 
ao common in the highlands of the Alps, of the Caucasus, and 
even of the Altai. 


NOTES 

Meteorologists everywhere will leam with much satisfac- 
tion that Dr. Julius Hann, the emineut meteorologist, was 
Rppglntedi February successor to the late Dr. Jelinek, as 


Director of the Central- An stall fur Meteoiologle und Erdmag- 
netismuB, Viennsp 

Fifty-skven candidates for election into the Royal Society 
have offered themaeives diinng the present session. 

Prof A Othkniieim, of Berlin, has accepted the chair of 
chemistry m the newly-organised Philosophical Faculty at 
Munster. 

Froi> Pi'Ki'PER, of Bonn, has accepted the ordinary pro fei- 
Rorship of Botany in the University of Basel 

Thi> Treasury .have agreed to recommend votes from the 
Consolidated Pund for 80,000/ towards the new buildings 
devoted to the Science Schools of the University of Edinburgh, 
in four yearly iastalmenLa of 20,000/ each This vote is Lo 
supplement a like amount subscribed by the public, 

Thk marble statue of Sir W Fairbairn is in the hands of Mr. 
Geflowski, who obtained the Commission in competition with 
other eminent sculp Luri Besides the statue, which is lo stand 
m the New Town Hall, Manchester, facing the entrance, a 
Fairbairn scholarship 11 founded in Owens College, Manchester, 
out of the funds subscribed. The statue la eight feet high, repre- 
Eciilmg Sir W Fairbairn standing with papers in hia hand as if 
delivering an addrciifi to a scientihc audience, the head bare and 
inclined slightly, and an admirable likeness in the features as 
well as m the thoughtful expression and quiet energy charac- 
tcriilic of the man 

The Univcraity of Tubingen is making prcpaiations to cele- 
brate Its 400Lh ajinivcrsary dunng ihe coining month of Augu>jt 
Vinous historical addresses are in course of preparation, ami a 
wuik wiU be issued commemorative of the occasion. 

A TUHLIC meeting of the Sanitary Insliliite of Gieat Britain 
will be held at the rooms of the Society of Arl^, John Slieet, 
Adelphi, on Wednesday, March 14. at 3 r M , to consider the 
report recently issued by the Committee appointed by the Ticsi- 
dent of the Local Government Board upon the disposal of town 
sewagL. 

Ills Majesty, the Emperor of Brazil, observed the eclipse 
of the moon on the evening of the 27th, at the Arcetn 
Observatory The F.mperor took a veiy lively intcfeat in the 
jihenonienun and discussed with acuteness the hypothesia wiih 
which Prof. Tcmpcl, the astronomer, and Prof. Echert tried lo 
explain the varying shades and colours m which the moon 
appeared during the dilTerent phases of obscuration On Mon- 
day last his Majesty assisted at a meeting of the Anthro- 
pological Society, when Prof. Mantegarza made some interest- 
ing remarks on several Maori skullE, and Prof GiglioLi read an 
elaborate paper on the ethnology of Brazil. 

Tkk general expenses of Ihe seven Russian universilics in 1876 
were as follows — The University of St. Petersburg, 43,5CX)/ ; 
of Moscow, 52,850/ ; of KiefT, 38,375/ ; of Kazan, 39,500/. j 
of Kharkof, 38,125/ , of Odessa, 25,375/ , and of Dorpat^ 
26,625/. 

Wr notice the following more important papers on natural 
science, among those published by professors of the Moscow 
UniverBity in 1876, — Observationi de Jupiter eii 1876,” 
"Profil spcctroscopique du Solcil en 1876,'' and ** Sur la Queue 
dels Commie dc 1874,” by Prof. Bredikhin, In Annala of 
the Moscow Observatory ; a paper, by Prof, Babukhlo, “ Ueber 
die Structur and Verhaltnisse elcklnscher luid pseado-clektrischer 
Organen/' in iheAre^tv fur Anatomu und Physiolope, “Theorle 
des Dihiv^es,’' and “ On the Numencal Equations of the Second 
Degree/' by Prof. BugalelT, in the Moscow Alatkematieal 
(Russian) \ Ihe papers of Prof Markovnikoff on Theme (Nature, 
vol. XV. p. 167). An intereskng popular lecture on Unicorns^ 
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Bfid on the origin of the inylhi on them, wm delivered at the last I 
niiniierssiy o/ the Univerjity by rrof. Usoff 

M. Dum^s has been nominated president of the SouLle 
d’ Encouragement pour I’loclustrie NaLionale At the last 
meeting of the Society M. Moulenat exhibited metallic tubes 
which emit soumN when barnlng coal la placed in the in- 
terior. The sound ii modified when the place occupied by the 
coal has been dunged A copper lube into which metallic 
gauze has been introduced also crnila musical sounds M 
Moutenat is preparing to build large tubes for the Inter- 
national Exhibition of 187S. lie hopes the sounds may be heard 
at a great distance, and if successful he intends to propose this 
method instead of steam whistles for warning on the sea-coasts 

ThI'. Bradford Scientific Association purpose holding a con- 
versar^one and cKliihilion of scientific instruments and objects on 
the evenings of April ii and 12 Exhibits will he arranged 
under various ficclionB and sub-sectionB, and contributions will 
be welcomed 

From the Annual Kepoit of the Geologists* AFsocialion we 
learn that the number of members on January i wa^ 390. 

VoL r Part 6, of the 7 r(ius\utioMS of Watford Natuial 
History Society contain papers on the Herllordshire Bourne, by 
Mr John T'.vans, ! U S ; on llie IlerlfordshirL Ordnance Bench 
Marks, by Afr, John Ilopkinson, 1' L S , and on the Polarisa- 
tion of Eight, by Mr J. N llarford 

Mk Rudkin has given notice of Ins intention to move, at the 
next meeting of^e Court of ('ommon Council, that it be rtfeircd 
to the Gresham Committee to confer with the Mercers’ Company 
as to whether and how the Gresham College foundation can be 
ulilibcd and extended in connection with the scheme which is 
now being prosecuted by the Livery Companies for establishing 
a Central Technical Univcraily, with afTi bated colleges and insti- 
tutes, not only in the melropulH and its suburbs, but m the chief 
Centres of industrial life throughout the United Kingdom 

The Russian Government announces the discovery of valuable 
silver deposits in several islands of the White Sea 

(iHAK Waliiuro, a member of Dr Brehm's expedition to 
Siberia, is now sludyin; the botanic il and paLcuntological col- 
lections at Dorpit He proposes to undertake this year an- 
other journey to Asia and to explore the (Caucasus. 

The St, Petersburg papers announce the return of LieuL 
OnatscviLcli, who has spent two years in the survey of the 
Northern P^vcific shores of Sibeiia. Afrer having observed the 
Transit of Venup, Lieu^ Onalsevltch engaged in a full and 
thorough survey of Behring'^ Strait, extending his soundings 
into the glacial ocean as far as the ice barrier over a surface of 
about sixteen square degrees. Further, having at his disposal 
fourteen chronometers, he has determined many longitudes, and 
has brought into connection the loigiLudcs formerly determined 
in the north-eait with tho"e recently determined with great accu- 
racy before the Transit of Venus in south-eastern Siberia, The 
work done by M. Onalseviich will be the subject of com- 
munications at lUe dckL meeting of the St. Petersburg Geogra- 
pbical Society. 

Thf map of the mouth of the Obi, prepared by M D\hl(who 
made lost summer a detailed survey and soundings when descend- 
ing the river on board the schooner Moscow*, huiU in Tiumen), 
will appear m the course of a month or two. 

The Afnkanisehe Cesriheha/i of Berlin received a few days 
since news from Dr von Uary, who at the end of December was 
on the point of leiving the dty of K’hat to penetrate into the 
mountaiD region of the Tuarekj, in the central part of the 
IJpstiliQe^ bfid juik ceased l>ct^eei^ Ihc tribes luhi^bitT 


mg this territory, and there was cicry probability of his succeii- 
fully accomplishing the aims of the journey, viz , a careful 
geological study of this scarcely-known region 

In the last scsSion of the Berlin Geographical Society, the 
president, Dr Baitian, announced that the well-known African 
traveller, Dr, Gustav Nachtigal, intended to undertake a new 
journey of exploration into the interior from the coast of 
equatorial Africa. Tliih field, now rendered vacant by the 
death o f Edward Mohr at Mnlange, has always been the favourite 
territory of the German explorers. Dr. Nachtigal’s peculiar 
qualifications for the undertaking, as well as lus six yeais' varied 
experience in the hardships o'* Afncan travel, will lend an im- 
portant character to this new new attempt to peneliaLe into the 
unknown interior uf the continent 

At the meeting of the French Geographical Society M. Charles 
Velam read a paper on the volcanic lakes of the island of Nossi 
Bl, near Madagascar The formation of the 1 aland is generally 
volcanic, the north and south parts being of ancient furmalion, 
while the central part is of much more recent origin Besides a 
number of true volcanic craters, nut very high, M Velain found 
a great number of cmlcr-hkcs or circular troughs, level with the 
ground and filled witli water These tionghs, Nf, Velum ihinkn, 
must have been formed by subtenancaii explosions, which did 
not last long enough to enable the Java to reach the surface 
These lakes abound in fish, many of which are probably new 
species , it ic impossible, however, to catch them, on account of 
the number of crocodiles that swarm on the banks 

Kng VN/UNrsnPi- 1 No, 50 of Fc term -inn’s Gto^Kt/fhtsc/hr 
contains the first part of a narr.ilive of M E 
de Fruyssenaerc’s 1 ravels in the Region of the While and 
the Blue Nile, M de Fniysscnaere was a young and ac- 
complished Belgian who spent most of the time between 1859 
and 1864 in the exploration of the above region, and after mucli 
difficulty the editor of llie narrative, K /opprilr, obtained iios- 
session of his journals and notes NoLwiihslanding (he length 
of Lime that has elapsed since M. dc Fruyssciiaere traversed the 
region, it will be found that his narrative adds considerably to 
our knowledge of it He made many botanical notes, which, 
we believe, will be published at a future time Accompany- 
ing the narrative is a map of the region, showing the travel- 
ler's routes, prepared from his astronomical and trigonometrical 
observations, M de Fruyssenaere died in the midst of Ins 
travels in 1864, at the early age of Uiirly -eight years 

Frcji. C. Jar 7, of Vienna, formerly an artillery officer under 
the Emperor Maximilian of Mexico, has recently ibbiied a short 
work on '* Ocean Currents of the North Atlantic," willi especial 
reference to the Gulf Stream, embodying much of individual 
observation The rotation of the earth is excluded from among 
the causes producing these phenomena. Hii theory is essentially 
that each current has its own particular causes, and that a 
number of independent compensating forces occasion the cha- 
racter, speed, and direction of the currents 

Th£ last session of (he Hungarian Natural Ilutory Society 
woa devoted to a detailed account, by M von llantken, of the 
results of hii extensive microscopic researches on the Hungarian 
limestone formations. The old Tertiary deposits near Ofen were 
found to consist almost entirely of organic remains, princi- 
pally Algae, Foraminifera, and Bryozoa. The Algae form the 
chief part of scvcial strata and belong to the genua 
iAamn/um. Microscopic Invcsligation showed a regular atructure 
uf successive layers of cells. In the interstices between the cells 
of the plants carbonate of lime was gradually depobilcd, and they 
were petrified entire. The presence of the remains uf Forvnuufem 
and Dryozoa showed a contemporaneous zoogenous and phylo< 
ger^oiu growth of itlC roc(u, As the Liihothomnium of thQ 
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pruent day growl only on the ica-ihoie. It U probable that these 
Hunganin limestone deposits arc coast formations 

In the February session of the Hungarian Geological Society, 
Prof, Kjcnner displayed a lately discovered muieml from 
Nagyagj which consisted of pure tclluridc of gold. As is well 
known, gold does not occur 111 nature in combination with any 
member of the lulphur-group except telluiium. A mixture of 
the telluTides ofsilvcr and gold was found recently m CaliComia, 
but thia IS ihe first instance of the occurrence of the pure auric 
tellunde m a crystalline state. In view of the fad that gold is 
the nobleiit metal, and tellurium one of the rarest elements, the 
new mineral has been called Jiunsenii^t in order to give a htting 
expression of the gralilude of the gieat chemist 's admirers in 
Hungary for the services rendered tomuieralogy by his analytical 
methods. 

A REMARK AD Lifi piccc of coral taken off the submarlno cable 
near Fort Darwin, is spoken of in a Melbourne 'paper. It is of 
Ihe ordinary species, about five niches in height, six inches m 
diameter at the tup, and about two inches at the base It is 
perfectly foruitd, and the base bears the distinct impresMoii of 
the cable Olid a few lilirea of the coil rope used as a sheath fur 
tlie telegraphic wire still adhering to it. As the cable has been 
laid only four ycam, it is evident that this specimen must have 
grown to its present height m that time, which seems to prove 
that tliL giowtli of coral 11 much more rapid than has been 
supposed. 

1 1 is well knuwn that m many places spriiips of fiesh water 
arise from the bottom of the s\.a M. Toselli proposes to make 
use of them. Ihcir water, brought through flexible tubes held 
at the surf.ice by BtuUble buoys, would furnish ships with supplies 
of w'ater they are often in need of. M. Tuselli appeals to have 
studied the question carcfullyp and provided fur the preservation 
of his apparatus m the f.ice of storms 

The rapid melting of snow in the mountain regions causes 
great inundations 111 soulh-c istern France and m Swil/erland, 
and Swiss papers daily record the damagea dune by the 
floods. The greatest damage is caused by the Duiibs, both in 
France .'ind Sw'itzcrbnd. The Uhine at Basel rose onFebiuary 16 
by 6 22 metres, reaching thus a level only 246 meties lower than 
during the great inundation of March i, 1876 Prof Fore^ 
writes to the Cnzelte of F'iU!-aunc, that the level of the Lake of 
Geneva rose on February 15 and iG at the rale of tin ce milli- 
metres hourly, or 155 millioicLrcs in the course cf two days, and 
he points out tlial moic rapid risings were noticed only three 
limes in the course of the last Lucnty-ninc )ean (in 1856, and 
twice in 1S7G), w hen the level rose daily 73 to 82 imllim. in 
twenty-four hours The amount of water accumulated m the 
Take was thus as large ns 42,000,000 cubic metres in the couise 
of a day. The Lake of Zurich rose at the same time 40 centi- 
nietrea in twenty-four hours ; but its siiperfices bong seven times 
1 c<;s than that ol the Lake of Geneva, the figure shows a far less 
accumulation of water, viz of 26,000^000 cubic metres In the 
course of a day. 

Ah one of the Memoirs of the Geological Survey, Mr. 
'Whitaker has just published a paper on the Geology of the 
Eastern ICnd of Essex (Winlton Naze and Harwich). Long- 
mans and Stanford are the publishers. 

We are glad to hear that an ethnographical museum was 
opened at Helsingfors on January 24 The nucleus of the 
museum wu formed from collections exhibited nt the recent 
HelBiDgforB Exhibition, It contains a large number of clothed 
figures representing the varied ethnographical types of Finland 
and their yet more vaned costumes, interiors of peasant’s homes, 
■amples of household furniture and IooIp, of hunting and fishing 
implements, of objects used by the yet numeroui conjurors, col- 


lections of stone implements* &c. The importsnee of the museum 
will be well appreciated by all acquainted with the interest 
afforded by the ethnography of Finland. 

The French Anthropological Society has been aathonaccl by 
M Krantz to open an international exhibition in the central 
palace of the Trocadero M Quitrefages has been appointed 
Chairman of the CommUiion. Communications relating to the 
exhibition may be sent cither to the Society in Pans or to M. 
Gabriel de Mortillet, at the Musce des Antiquites Nstionalcs, 
St Germain, Scine-et-Oise. The Anthropological Exhibition 
will be distributed into a number of sections, and several na- 
tional committees might lie established if necessary Fuilher 
details will soon be published for the (guidance of intending 
exhibitors or visitors. 

On February 25 the city authoiities of Vienna inaugurated a 
novel and remarkably interesting application of pneumatic tubes 
for the purpose of maintaining unison and regularity in widely 
separated timc-pieces The inventor is the Austrian engineer 
and elccliician, E. A. Mayrhofer, who, after vainly trying to 
solve the problem by means of electricity, finally hit upon the 
new system. From a central bureau In the city, coiinecled with 
the Imperial Ob'^civatoiy, these pneumatic tubes extend in all 
directions, laid alongside the gas mains, and branching off to the 
public clocks By meins of a simple apparatus in the latter the 
authorities m this bureau are able to exhibit the true aslionomical 
time on the clock dials in all paits of the city, a movement of the 
hands occurring once a minute At present only the city docks 
have been brought in coiinccLioii with the new system, but it will 
lapidly be extended, until it embraces the limc-picccs m all the 
schools, public institutions, hotels, See , and in those private 
residences where it may be desired. 

The prospects of coffee -cultivation m Coorg seem to be somc^ 
what gloomy, for \vc leain from a recent report that the plants 
have not only had to contend with the regular insect and fun- 
goid diseases, but aho with such an exliemely dry fac.'lson, that 
the drainage of llie country became very low, and nil the springs 
and wells nearly exhausted Many of the coffee nur*;erics had to 
rely on hand ualcring from spiings and rivulets, and thousands 
oi seedling plants constantly withered and dried up. The 
greatest damage, however, seems to have been done by what is 
desenbed as ** the planter’s old and Implacable ellemy, the Xyh~ 
tni/ius commonly called the boffr, the ravages of 

which are as destructive and extensive as ever , planters arc often 
deceived as to the presence of this insect, the appearance of the 
trees even when attacked, failing to convey an idea othei than 
health. The revelation at crop time, however, convinces the 
sceptic of the insidious approaches and devastations of the enemy, 
whicli can be overcome and subdued only by timely and resolute 
extermination of every bored coffee tree. The periodical m- 
cicase of the insecls is attributed by residents on or near the 
plantation to the prevalence of dry scaioni It spieods most In 
open coffee fields in waim localities, and least in moist and shady 
places where there is high cultivation, With regard to the 
IJemtltin vastairix^ or leaf disease, U seems to have considerably 
lessened, or, os the report says, disappeared. This is almost 
more than we can expect, and as much as wc con hope for j 
ncvcrthelcfis, it may be as the wnter of the report says, that the 
disease is existing under another form, "And may reappear in 
those well-known orange-coloured spots, for like other fuDgi it 
undergoes certain transformatioDB. It is singular that these 
orange 'Coloured spores are generally encircling the stomata of 
the lower epidermis of the leaves, and,” the writer proceeds to 
say, "I have found them even on Iimvcs of coffee -seedlings not 
one year old. It ib difficult to conceive how these spores should 
have come there, wliethcr from without or within, the whole of 
the cellular tissue around the spots being affected as by ui tn« 
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temal diieue. It imiob equally diflBcult to lay, whether the 
fuDgui Is the cause or eflect of the dueaied leaf. As to reme- 
dies, these appear Co be expected rather from climatic influences 
than from the aagaaty of man, for all the propositions yet made 
may prove Utisfactory in the laboratory, but are impracticable 
where any large area is to be operated upon ” 

The subject of blight or disease aflecting the plants in the tea 
plantations of India has been brought prominently under the 
notice of the Agrl- Horticultural Society of India, a letter 
having been addressed to the society to the effect that the 
attacks of " blight and red spider having become of such a 
serious nature on many tea-gardens both in As^am and Cachar, 
but especially in the latter province, it is necessary that all 
possible information, with a view of mitigating the evil, should 
be obtained and made wulely known." At a subsequent meet- 
ing of the society the line of action proposed, subject to the 
assistance of those Interested in the matter, was to engage the 
services of an entomologist from England for the period of two 
years so that he might have time and opportunities to obiierve 
and carefully study the character of the scvcisl kinds 0/ blight 
ill their various localities, such observations to be published 
under the auspices of the society 

The introduction of the Carob [CeratoHiii into the 

Madras Presidency, a subject which occupied the attention of 
the Agn- Horticultural Society of Madras a few years since, has 
been again brought before the society It is strongly recom- 
mended for cultivation in countries suffering from periodical 
di oughts m coDBcquencc of its long roots penetrating a great 
dcplli into the earth, and because ol the large quantity of muci- 
laginous saccharine matter contained in the pods, so that it 
might be largely used foi feeding cattle, horses, pigs, &Ci It ih 
said, however, tliat although the seeds contain nitrogenous ele- 
ments or flesh-making matenab, they do not possess great 
nutnlive properties, and the seeds being small and hard they 
are not easily masticated, and pas<i m tlieir crude 'state unii 
gested, 

A PKCur lAR request (according to the BMimr TagtbU\t(\ has 
been made by the Society for Bird rrotectlcm to the General 
Postmaster in Berlin, viz , to make arrangements so that birds 
be not killed by the pneumatic post. The case is this From 
the large air- comprcE sing steam-engines proceed chimney-pipes to 
the roof, by which the required air is sucked in. The power of 
this suction-apparatus is so great, that both small and large 
birds, even pigeons, which happen to be flying over the tubes 
when the engine is 111 action, are helplessly drawn in and 
destroyed 

Taking opportunity, lately, to observe with a Nicol’s prism 
an uncommonly fine rainbow, which spanned the Oesthal in 
Baden Baden, M. Schiel found that with the prism in a certain 
position, the colours disappeared completely, and the prism was 
pretty dark But on tummg it through 90”, the bow appeared 
again m all its brilliancy. The rainbow is therefore perfectly 
polarised light, Several rainbows observed since have shown 
the same behaviour , but apparently only a very bright-coloured 
rainbow presents dark on the held of vision with the correspond- 
ing position of the prism. 

The additions to the Zoological Society’s Gardens dunng the 
post weejc include a Macaque Monkey {Maeacuj 
f^rom India, presented by Mr. Thos Dalby ; a Galapagan Tor- 
toise ( Tesfuefo depkantopHs) from the Galapagos Isles, presented 
by Mr W, H. Henderson; two Herring Gulb (Znruj arg€ntatHs\ 
European, deposited ; a Common Nuthatch {Sida fcrna), Euro- 
poBD, purchased, a Red Kangaroo (kfacfvpui ru/ui\ bom m 
the Gardens, * 


SCIENTIFIC SERIALS 

Poggmd^rffU Annalen der Fhysih und Cheniie. Erganzung 
Band viii , Stuck z — Reaearches on the nature of the vowel 
"clang," by M Auerbach. — On the interference of reflected 
light (concluded), by M. Lommel —On the tension of liquid 
flims, by M Sondhauss. — On a fundamental law in dioptrics, by 
M Most. — On the complementary colours of gypsum in polar- 
ised light, by M. v Kobell. 

Mtnxorut ddla So^idtl det^ii SptHroscopUti November, 

1876. — The paper by Vrof Young, of Dartmouth Collen, on 
the dl^iplaccmcnt of the lines in the solar spcclnim caused by the 
sun's rotation appears here. Frof Young used the spectra ol 
the sixth and eighth orders obtained by a grating of 8,640 lines 
to the inch, a collimator of 2 \ inches diameter, and 16 inches 
focal length attached to the 9^ inch equatonal The observa- 
tions were made chiefly on the 1 ) lines and the Ni line between 
them giving a result of 1 '4a mile a second , this excceda the 
result from ordinary observations of spots by o 34 mile, and the 
author considers it a fact that the solar atmosphere really sweeps 
on forward over ihe underlying surface — Prof Tacchini gives a 
history of his )oumey up Mount Etna for the purpose of making 
spectroscopic observations of the sun The spectroscopic and 
direct observalions of the sun made at Palermo in October lost 
appear here, also the drawmgs of the chromosphere for May, 

1875. 

December, 1876 — Father Sccchi gives his 'catalogue of 444 
coloured stars with notes on the spectra of the same — Mr 
Ilnffgn’S contributes a preliminary note on the photography of 
stellar spectra, together with a drawing of the spectrum of 
a Eyne. — ObservatioUb of the lunar eclipse 0/ September 3 f 

1876, by A Dorna —Observation of the I’crseids made at 
Palermo m August, 1S76, by Pi of 'Incchini and G de Elsa, 

Motphohsiisches Jahrbiich, vol, 11. part 4. — On fossil vertebrae 
and teeth, by C. liasst, dealing especially with fossil squatinas 
from the Jurassic and Cretaceous rocks — On the development 
of the aunculo- ventricular valves of the heart, A. C Demays, 
^On the segmentation of the ovum and forimilion of the blasto- 
derm in Calyptrjco, by A Sleeker.— On the primitive groove in 
I the chick, by A Raulicr — On the nasal cavities and nasal duct 
of Amphibia, by G Bom, seventy pages, three plates. 

Revue des Siieftces Nahirelles, vol. v , No. 3, December, 
1876. — Contributions to the natural history and anatomy of the 
EphemcridET, by N. and E Joly, an important paper — On par- 
thenogenesis m Bombyx mon, by Carlo Je Siebold. — On the his- 
tology of the egg, by A ViUut, dealing with theoretical views on 
the germinal vesicle and its history There arc also Lxcellent 
revicwi of recent French /oology, botany, and geology 

AnlSihrift fur wtsseHsthafduhe Z.ootogie^ vol xxvii., part 4, 
1876. — On the anatomy of the Ophiuroid, Ophiactu vtrefcs^ by 
11 Simroth, seventy pages, five plates — On the structure of the 
brain in Artliropods, a memoir describing the brain of Apu 
mdltjua^ Cryllm campestris^ Gryllotalpa vulgans, Catabusvud^ 
VLTkA Astacui Jluvkatdu^ byM J. DietJ, of Innsbruck, thirty pages, 
three plates — On the transformation of the Mexican Axmod 
into Amblystoma, by Mane v. Chau via, 

ReaU Istituio Lombard o d% Stunie e Ldteri% Kendiconti, vol. 
X. fme r — On Arabic money in the numismatic cabinet of MUan, 
by M Ghiron — On the coordinates of points and of hoes in a 
plane, and of pomts and planes m space, by M. Casoratu — On 
two meteorological instruments Invented by Angelo Bellani, by 
M Cantoni —On special cases of anencepholy, with obscrvatioiih 
on their etiology, by M. SangaJli — On HdmtfUhaipfrrtum vUu 
(Lev), a parasite of the leaves of the vine, by M. PirotU. — On 
the phenomena which accompany the expansion of liquid drops, 
by M. Cintolesu 

Journal de Physique^ February. — On a properly of an electri- 
fied surface of wate/, and on the polarisation of the electrodes, 
by M. Lippmann —On the phenomena of induction (con- 
cluded), by M. Mouton, — Coniparative pitches uf sounds given 
by various metals and alloya, by M. Decharme — Experiments of 
M. Ch. Lootens^ S.I — The movements of the aerial column in 
sonorous tubes, by M, van Tncbt, S 1 — The electnc proper- 
ties of sodium and poUsrium at different tempera tares, by MM. 
Naccari and BeUatr 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, Feliruarjr 8 — "On the Hindoo Division 
of tlie Octave, with some Additions to the Theory of the Higher 
Ordeie,” by K. H M Uosannuet, Fellow of Rt John's College, 
Oxford. Communicated by Pior, Henry J S. Smith, Saviliui 
Frofessor of Geometry in the University of Oxford 

Attention has been recently directed to the remarkable divi- 
iion of the octave into 22 intervnls, employed by the Hindoos. 
The paper commences with a slight account of the Hindoo 
scales as thus derived. It is then remarlied that our best way 
to a real analy^iib of tliii music would be to study the system of 
22 and compare the residts with (hose actually obtained by Hin- 
doo musicians The methods, winch have been employed in 
the writer’s former paper on the subject/ aie then extended to 
the higher orders, which have not been before thoroughly dis- 
cussed. The system of 22 is a system of the second order, and 
the nature and peculianues of such sysLeiiis, and of the system 
of 22 in particular, are discussed 

A classihcatinn of •systems of the higher orders according to 
their mode of forming thirds 11 advanerd If the system be 
arranged in successive series of fifths, differing by one unit in 
pitch, then the system la said to be of class j, if tlie third uf 
any note is in the senes jc: units below that which contamb the 
note itself 

The system of 22 is shown to be of the second order und first 
class. 

A system of 34, also of the second order and first class, is 
pomteri out as being of considerable excellence, even from a 
modern prachcal point of view 

It 15 show 11 that 111 sy-^tems uf the second order and firbt class, 
modulation through a third cannot be rcgaidcd as ecjutvaleiH to 
modulation through any number of fifths 

The notation ig extended to systems of the rtli order 
The subject of the transformations of the generalised key- 
board ia then entered upon It is remarked, m the first instance, 
that any form of arrangement whatever can be construcled by 
rearranging a supply of kev^ of the ordinary patterns 

The problem of inversion is then solvt^, and it is shown 
under what circumstanccR, by simply mveriing the succession 
from end to end, a key-board can be obtained in which rise 
corresjionda to fall of pilch, and 7 y/j 4 . 

The general transformation of the / th order la then investi- 
gated, and a rule ib given by which (he key-board of the ;(h 
onler can be arranged vsith the ordinary key^ 

This rule is then applied to the conblruction of the kty-bnard 
of the second order, and a diagram is given of a portion uf a 
key-board so arranged bysLcins of the secund order and first 
class, such as the sysLems of 22 and ^4 above-men tiuncd, can 
be controlled with facility by means of this arrangement 

February 15 — On Crookes's force, by G Johnstone Stoney, 
H.R S,, and Richard J Moss, b C S. — This paper is a 
pielimmary report of an expeiimental Investigiilion of the 
theory of Crookcb’s radiometer proposed by Mr Money in 
the Phtias{iphial Ma^azitid for Mirch and April, 1876 The 
term "Crookes’s force" is employed lo designate the reaction 
which comes into play between the blackened disks of a radio- 
meter and the walls of the exhausted chamber when a diffcnnce 
of temperature exists between them The authors have sought 
to determine quantitatively the relation of the force to the tension 
of the residual gas, and the mHucnce of variations in the distance 
between the reacting lurfaces For this purpose they employ an 
apparatus in which a blackened disk of pith can be placed at 
any required distance within twelve centimetres from a delicately 
suspended diik of thin microscope glass The pith disk is 
heated by projecting on it the image of a uniformly illuminated 
aperture in a metallifi screen The relative magnitudes of the 
force are estimated by deternuning the distance to which the 
glus disk IS repelled m a given time It is luinctimes difficuU 
to distinguish between the effects of convection currents and 
those. of Crookes's force. It is certain, however, that when the 
tension of the residual gas is as much as five millimetres of mer- 
cury there is a Ciookes’s reaction through a ipace of at least 
ten knillimetres. 

At difitoBces of from twenty to eighty millimetres the very 
feeble force acting on the glass di^k seemed to vary about 
invemcly u the tension. It appeared to be nearly Independent 
of the distance when the distance exceeded twenty miUimeties. 

■ F 9 v€ JPjy Suc,^ No 161, JB7J, p 390, and "An £lnnentary Treatise 
on UuBical iDtefVBls and Tenpeninent " (MacmiHan, iB;6 ) 


I At distances of five, ten, and twenty millimetres, the force on 
the swinging disk made some approach to varying at each ten- 
sion inversely as the distance But so far as may be judged from 
measures ot such exceedingly feeble forces, there 11 a sensible de- 
viation from this law at most of the tensions, Moreover the 
observations, taken as a whole, seem to suggest, m conformity 
with the dynamical theory, that the law changes with vanations 
of density 

Linnean Society, February — Prof Allman, F R, S , pie- 

sident, in the chair. — Messrs W Bums, L I., (iardner, Prof 
W Harrington (of Michigan, Univer-sily, U S ), J W K. 
Mciklejuhn, the Rev J Stobb®, and .Sir Charles W. btncklaiid, 
Bart., were elected FelIow^, — There was, exhibited under the 
microscope by Mr Arthur Lister the plasmodium of one of ihe 
lowly organised Myxomytetoe Thu jnotoplasmic maBu demon- 
stialed the peculiar ninccbold movements, and the occasion gave 
rise to an animated discussion on iti contested animal ur vege- 
table nature — Two botanical papers were read, the first on the 
rootstock of Marattia fraxxnta^ Sm , by Mr John Buchanan , 
the second on the Alg.^e collected at RodTigue/ during the Venus 
Tiansit Expedition, 1874, by Prof Dickie. The Marat tm la 
chiefly found in the non hem part of New Zealand. The Mau- 
ncs use it as food, but do not cultivate It syiilLniatically, "1 hey 
say that when it is smashed, the pieces thrown on the gmuml 
spiing up freely and thus it has increased. At Wellington, Avhere 
transplanted, it grows hixuriaiilly when placed in rich damp soil, 
Mr lluchinan hox now studied itn mode of growth; he con- 
siders the rootstock as resembling a scaly bulb mure than a fern 
rhizome, ami likens its propiga-iion to that of the potato, though 
modified Its growth is very ‘'low, hence, probably, its scarcity 
The fresh-water of Rodriguez point in an Asi.ilic dirrcfion, 
none are Ahican species, while some have rather a world-wide 
diitribution — The .Secretary read a note on a new examiile of 
the rhyllodocidtu /0ita)j by Dr W G. McIntosh, This 

marine worm v/as ohlained at St Andiews It is ii.tll long, 
with rclitively broad ish lindy, Idiint iiiout, and small eyti On 
head and body it is slashed and speckled with pink, which 
merges into a yellow band behind — A commiiniLat'oii u.as read 
on deep-sea anemones (AcLinaria) dredged from on board the 
Challengfr, with a descnptiun of ccrlam Pelagic surf.ice swim- 
ming species, by Mr. H N Mom ley, late naturalist to the above 
expedition. Tnc occurrence at great depths of lepies^nlaLives 
of ordinary bhdlow water forms of AtHniais of protuund in- 
terest A species of Ji^-lwardsu, from 600 fa'hoins, lus under- 
gone but lulling modifitalum fiom the littoral f^nrm. The 
from 2,750 fathoms, is dwarfed, but lUicoinmoiily 
like its shore biethrcn Thus it appeiis one kind is f.juiul in 
ihallow water at the Philippines under the full glare of the tro- 
pjtal 5un, while an other speuit^ of llic same gcnui exists a* three 
miles depth, where solar rays never penetrate, und the water 
keeps at freezing point. The fact of tlie dcep-sea-Aii(.iuoues 
retaining vivid colouring in their dark watery abiide is a point of 
special vdue as conncclcd with ccrUm otlici generalidatums. 
7'hc new genus Cora/littiunorphus likewise pusscsscji uiteiest botli 
on account of being a near ally to cei tain of the simple discoid 
corals, and of lU having the JargesL stinging cells (ncmatocyvits) yet 
recorded — An extract of a letter on the marsupial pouch of the 
Bandicoot, by Mr R. D Fitzgerald, was briefly adverted to by 
the Secietary 

Chemical Society, March l —Prof Abel, F R H , pre- 
sident, in the chair Prof 1'. T, I'liorpc delivered Ins lectme 
on " The theory of tlie Bunsen lamp " The speaker, after some 
iirehmin,iry remarks as to the great value of this insirument, 
both to the scientific chemist and also m the arts, gave a fihort 
description of the lamp and proceeded to show the principle on 
which It acted, The gas issuing from tlie jet draws in air 
through the holes in the side, and becomes mixed with it m the 
tube, the amount of air beiug about 2 to 2jt times the volume of 
the gas, and as it burns on an average So litres of gas per hour, 
aa much oa 250 litres of the mixed gases piss through the tube 
of the lamp in^ that sj^ace of time. After having sketched the 
progress of the mixture ofgaa and air up the tube, attention was 
directed to the fiame itselfi which is hnlloWi and contains a large 
internal space of the unmflajned gaseous mixture. Ah It has 
been found that a mixture of gas with IcisS than 34 times its 
volume of air will not burn, it is only, therefore, when it meets 
With an additional BUfmly of oxygen from the surrounding air that 
combustion occurs. The com^xifiiaon of the goa in the tube and 
in vanouB porta of the fla^e was then studied, and the probable 
caiuei of the want of luminosity in the iluue stated these are due 
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to the dilution of the gu hy the nilrogen, the oxidation of lumini- 
ferous matenal, and the depression c» temperature produced by 
tha diluting 9 tich as nitrogen, caihonic oxide, and aqueoui 

vapour. 

Meteorological Society, February ar —Mr. H S. Eaton, 
M A , president, in the chair — William Adam^, Thomai Black, 
Robert W. Munro, and K. Bowie WallcoU, M D, were elected 
Fellows ; and Mons, U J. Levemcr, Director of the Obser/atoire 
National, Pans, an honorary member of ihe society —The Pre- 
sident gave an inaugural address. After referring to the various 
theories advanced to account for changes of climate, he observed 
that in drawing deductions from a long senes of observations of 
the temperature of the air, it is important to ascertain whether 
the conditions of the surrounding district have altered, otherwise 
changes in|realuy due to local causes may be erroneously assigned 
to secular vsnatioti. The climate of London has thus been 
modified by the consumption of fuel and the vast population. 
He estimated that the heat developed from the present annual 
consumpLion of 5,000,000 ton^ of coal on Llie metropolitan 
registration srea of llS square miles, and from all other arllhcial 
sources, would suffice lo raise the leinperaliire of a stratum of 
air 100 feet m depth resting on that area 2“ 5 every hour The 
elTcct of the growth of the population of London from 900,000 
at the commencement of the century to 3,500,000 at the present 
lime, and of the still greater increase in the comparative consump- 
tion of coal was manl^c^Lcd by the rise in the average temperature 
of (he air at the Royal Observatory, Greenwich, rniich place was 
year by year becoming more suirnunded by u network of bouaca 
and population. For this reason Greenwich was not a suitable 
place for a Meteorological Observatory of the first order, 
Mr Eaton subsequently referred to some of the practical diffi- 
culties experienced m pursuing the study of dynamical meteoro* 
— The following papers were then read — Baromctiical 
and thcrmometncal clocks for regislrring mean atraoiiphcric 
pressuie and tempeialure, by William F Stanley , solar thermo- 
radiometer , and on an improvement m minimum thermometers 
for terrcfitiial radiation, by James J, Hicks 

Anthropological Institute, Ftbruary 27 —Mr John Evans, 
F R.S , president, in the chair — Mr A 11 Kcihl, was elected 
a member. — Mr. M J Walhouae read a paper on non-sepulchral 
rude stone monuments. Adverting to the extravagant Druidical 
and Draconlian theories formerly connected with megalilhic 
remains, he observed that perhaps at present speculation had 
gone to another cxiremc in refuBing to see in them any purposes 
other than sepulchral In this paper he adduced examples, 
many from his own observ,iiion ol cairns, cromlcclis, torlubons, 
stone-circleSj and other megaliths, which he considered could 
not have been connected with burials, and he advocated the 
nnn-sepulchral intention of open-sided dolmens such as Kitscoty 
House, and Ihose at Rollright and Drewsieigntr^n, comparing 
them with simil'ir structures now used m India as rude temples 
iur Sacred stones and images. The paper concluded with some 
observations on stone- worship, especially as now practised in 
India Many existing instuncis were described, and passages 
quoted from classic auihori, dciioling its prevalence m antiquity, 
borne speculations were also brought forward as (o the c.iuscs of 
rough stones having been so fier]uciiily taken for objects of wor- 
ship. Col. A. Lane Fox, Mr. Hyde Clarke, the President, and 
others, took part in the discussion. 

Bniomulogical Society, January 17. — Anniversaty Meeting, 
— Sir Sidney Smith Saunders, C.M.G., vice-president, in the 
chair. — An abstract of the treasurer’s account and the Report of 
the Council for 1876 were read. — The following were elected 
members of council, wz , Prof. Westwood, Sir Sidney S. 
Saunders, and Messrs. H W Bates, Champion, Dunning, 
Gnu, Mcldola, Stamton, Weir, Douglas, £. Saundcis, Rev. A. 
E. Eaton, and Rev. T A, Marshall — The following officers 
were elected, viz., Prof. Westwood, president, J jenner Weir, 
treaburer, Rev T A, Marshal), lihranan, and Messrs. F. Grut 
and R. Mcldola, secretaries — The preiidcnt, m consettucnce of 
on accident, wss prevented from attending, and tha ddivery of 
bis address was unavoidably postponed till the next meeting. 

February 7.— Prof, Westwood, president, in the chair. — W. 
Denison Roebuck, of Leeds, was balloted for and elected a suh- 
■enba* — I'he president nominated Messrs. J W. Douglas, J W. 
Dunning, and H T. Stamton as vice-presidents for the ensuing 
vnr, — 'Hie president deJiwed the address, postponed from the 
laat meetii^, on the prognaa of entomology duiing past year. 
— Mr. F. Bond exhibits a Bpecimen of the North American 
batterfly, Dtnm token in September laat near Has- 


sock’s Gate, Suiiex, being the third specimen taken in this country. 
— The president exhibit^ a specimen of 'he singular butterfly 
Bhutanitii Lidderdalij^ Atkinson, from Bhotan lie also read a 
letter which he hod received from Baron r. O^ten Sacken re- 
ferring to his pape' on the Dipterous gmus Syjtropus^ imblished 
in the last part of the Tiansattians of the Sficiety, in which he 
had stated that a species in Natal (.S' criiddii) had been bred 
from a cocoon resembling that of Limaeodes^ and pointing out 
that Systropus macir^ the common species m the United States, 
had been bred from the cocoon of Lwiaeodes hyaiinuf, and was 
a remarkable instance of community of habit among insects of 
the same genus in far-dislant regiunv — The president read some 
remarks he had received from M. Ernest Olivier, of Moulins, 
respecting insects of the Dipterous genus Bombylius^ frequenting 
the nests of a bec of the genus Anthophora^ at Pompeii — Mr. 
McLachlan exhibited a case of a Lcpidopterous larva itnt by 
Dr Kirk, of Zanzibar, who had found it on a species of Mimosa^ 
He considered it Lo be allied to Psyche and Oiketuus ^ and it 
was remarkable on account of its form, which bore a striking 
resemblance lo that of a flattened Ilei^x It app-ared lo be con- 
structed of a luiistance resembling /o/irr fnachf, wi<h a smooth, 
whitish, external coating, — Mr. C O Waterhouse exhibited 
some remarkable vane t ten of British Lepidnplers, vir. , Chryio- 
phamis phUras^ PolyonmintHs Adorns^ P Alexis^ and AgrptiS 
excliimationis — Dr Buchanan White forwarded an extract from 
the Afedual hxamuterol December 21 last, containing an account 
by Dr Tilbury Fox of an extraordinary case of “ Pruriiu",” 
which afllicted every member of a family and household, includ- 
ing even the dog and cat A specimen of the insect causing it 
had been submitted to Dr Cobbold, who had pronounced it to 
be a species of Tromindmm, which was believed by Dr Fox lo 
have originated from ccriam plants in the garrlen, and that the 
cat ^Bd dog which appeared to have been the first affected, were 
agents in conveying tlie parasites to the human mcnd>crs — The 
following papers were read, viz — Notes on the Afr can 
nidcF in ihe collection of the Royal Dublin Society, by W F, 
Kirby —Dcacnplioiis of new genera and species of Vhytophagous 
beetles belonging lo the family Cfyptorephahdir^ together with 
diagnoses and remarks on previously-descnbed genera, by Joseph 
^ Baly --Descrqjliors of new species of Phytophagous beetles 
belonging to tlie family Pumolpidtr^ including a monograph of 
the genus Pumolpns, by Joseph S Baly. 

Physical Society, February 17 — Prof W. G Adams, vice- 
president, in the chair — Mr T W. Philips, C E , was elected a 
member of the society —Prof Guthrie exhibited, for Mr C J. 
Woodward, an apparatus he has devited for iihnwing to an 
audience the intcrferenci. of transverse waves A light frame, 
capable of moving in a vertical plane, rarnes a horizontal strip 
of tin about two leet in length, cut in the form of the ordinary 
Bine wave, and which support", by means of a roller, a light 
wooden block carrying an ink recorder 111 front of a sheet of 
paper. This block '•lides in a vertical slot m a piece of wood, 
which Cian be moved hnnzontally, suppoitcd hy a roller on 
another similar strip of tin fixed parallel to the first, and verii- 
cally below d The movable frame rests on a castor attachi'd to 
this block If the relative positions of the waves be now varied, 
and the blocks moved along them, the path traced by the ink 
recorder will represent the wave due to their combination — Mr, 
S. 1 '. Thompson exhibited some galvanometers in ihe form of 
magic- Ian tern slides which he has arranged for exhibiting their 
indications to on audience The instiumenis are, however, only 
capable of indicating comparatively powerful currents, and he 
hopes to Euccccd in arranging forms of greater sensitiveness. 
The index-needle ie usually formed of cardboard, and two small 
steel needle:* arc attached 10 it parallel to its axis. It is pivoted 
lightly between glass plates, and influenced by the current Iraven* 
mg coils of wire placed beyond the circle m which it rotates. The 
best effects were obtained by means of two curved electro-maff- 
nciB suiToniiding a small steel magnet, but this form is inappR- 
I cable to quaniitattvc deterininations, on account of the residual 
I magnetism of the iron cores A ^Id leaf electroscope formed 
on this principle was capable of aetecling very small charges of 
I siatical elcctnuty — hfr. Wilson then showed an arrangement for 
exhibiting conveciion-currents in heated water It consists of a 
small gloss cell wiih parallel sides. In the base of the w uod dividing 
the bides 15 cut a slight depression, to expose a brass tube which 
traverses it horizontally, and u open at one end, while the other 
IB bent at right angles and connected wilh a flask contamiDg 
water. The Draw tube, where it u exposed in the cell, is sur- 
rounded with a jelly formed of gclatme containing rose anilhiCp 
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and the cell ii filled with water and projected on the screen. 
V^hen the tube it heated by lioilmg the water in the flaalCi the 
jelly 11 liquefied, and the liberated colouring-matter naes in the 
water, showing the direction of the heated current, — Prof 
Gulhne exhibited an arrangement he has been using, with a 
view to determine the vmpour-tensLon of water, and explained 
the difficulties to which such a determination 11 liable, and the 
manner in which hii apparatus has so far failed It was shown 
that ■ crystal of alum or a saturated ooltition of salt, when 
introduced into the Tomcellion vacuum, depresses the mercu- 
rial column less than pure water, whereas a solution of size, gum 
arable, or any colloid, depresses it to precisely the same extent 
It thus appears that water in Us diflerent states of combination 
has dilTerent vapour densities, and their determination requires 
an arrangement in which the several substances can be easily 
introduced into the Torricellian vacuum, and very slight changes 
of the level of the mercurial column can be ascertained Prof. 
Guthrie has been employing a U-tube thirty-three inches long, 
one extremity of which is bent, and terminates in a capillary 
Ckpening, and a bulb is formed at the U-bend. If the subslanca 
under examinaliun be introduced at the open end after the appa 
ntus has been filled with mercury, inverted and the superfiuous 
metal escaped, the mercury expelled through the capillary 
opening will give a measure of the amount of the depression — 
Prof McLeod suggested a modification of this form of appa- 
ratus. — Prof Guthne then showed ihe manner in which elec- 
tricity is dislnbuied on non-conductors, such as the plate of an 
elcctrophorui, by placing it for a given time beneath a point con- 
nected with a charged Leyden jar, and subsequently sprinkling 
■ mixture of sulphur and litharge over it It was shown that 
the diameter of the circle formed below the point after the super- 
fluous powder hod been removed is not purely a function of 
the distance between the point and the plate, but is nmnly 
iDfluenced by the conductivity of the material, and further, that 
if the point be directed obliquely towards the plate, the^ circle 
formed is very slightly eliptical, but the elipticity is in no degree 
proportionate to the ohliquiiy of the point , and finally, he 
showed that if the non-conducting plate of an electrophorus be 
written upon with a metal snd sprinkled with the above mixture 
of sulphur and litharge, the former or latter sJherea according 
to the nature of the metal used, and he suggested that some such 
arrangement might be employed os a kind of electrical touch- 
stone for dmciiminating between certain metals 

Edinuurgh 

Royal Physical Society, February 2t — R. H. Traquair, 
M.D., president, in the chair — A paper was read by Dr Tra- 
quair, on the structure of the lower jaw \\\ Khizodopsis ^w^Khtzo- 
dus He slated that he had ascertamed that the detached bone 
hitherto conmdertd to be the prem axilla of Khtzodop\is wa^. in 
reality the dentary element of the lower jaw Ihis bone shows 
one large laniary tooth at Us anterior cxtreniily, behind which 
the margin is set with a senes of small icclh of uniform size. 
Complete specimens of the mandible of RhizoJopxis show, how- 
ever, besides the large tooth in front, several others placed at 
intervals behind it, and internal to the range of small teeth. 
The question was, therefore, what had become of there other 
lamnnes in coses where Ihe dentary bone was found detached 
An explanation of this was afforded by an invebti^apon into the 
structure of the lower jaw in the closely- allied RMzodus In this 
gigantic form the dentary element of the msndiblc is conformed 
jUbt os m RMizodopi$s, bearing one large tooth in front, the rest 
of the margin being occupied only by smaller ones, the remain- 
ing laniary teeth being bome by sepaiace internal dentary pieces 
articulated to the inner aide of the dentary proper, and of course 
liable 10 be dispersed and lost In cases where the elements 
of the lower jaw hod become detached from each other before 
their entombment as fossils. Analugous accessory bones bearing 
the large teeth of the lower jaw bad previously been known to 
CJfiit in the dendrodont fishes of the Old Red Sandstone. As 
regards tfie true premaxiUa of Rhtzadopsu, it was ascertained by 
Dp Traquair to be a very small bone articulated to the front of 
the cranial shield as in other fossil fishes of the same group 
Paws were read (1) on the ornithology of Yedo, by Colin A. 
MeV ean, and (a) on the occurrence of the Black Redstart 
ciila tdhys) in SUrlmgshize, by J. A. Harvie Brown. 

Berlin 

Oerman Chnmical Society, February la ^A. W. Hof- 
mann, vue-pteetdent, m the chair.— A WuUner states that an ! 
observatjjbn lately published by F, Muller, that steam raises the 
Umpettiwe of sohnt solutions above 100% was known before 


the time of Gsy-Luisac, and is in no way opposed to the feet 
that the steam evolved from saLine aolutions has the temperature 
of the latter, os observed by the late G Mognui and bimself — 
C. Hensgen continuing his researches on the action of hydro- 
chloric acid on sqlphates, has observed the transformation of 
blue vitriol aud of sulphate of magnesia into chlorides at a red 
heat. — M. Conrad ana W. R Hodgkinson have found that the 
action of sodium on acetate of benzyle engenders benzyl- acetate 
of benzyl, that is hydrocinnamate (phenyl propionate) of 
benzyl : — 


CHg CH, 

I + Na = I + C-H^ 

COaC7H7 COjNa 

At.elale of bcn7y[ Acctala of Kodium. 11-n/yl 

CHj CIlnCyH^ 

I + + H 

COaCyHy CO.CyH^ 

licnrylacatalc (nr iiheny] prupinnate) of bru/y] 

E Chambon slates that bromine transforms fuehbinc into teira- 
brominated rosanillne-bromhydrale CmFLuDriNj.HBr, a fact 
already known through the researches of Caio and Grabc — T. 
lobbt and O. lle.sse describe several constituents of coto bark : 
paratotaiH transformed by barytes into paracotomlc 

Bcid CinlljjOy, and by potash into paracumarhydrlnc . — 

+ 2UJ5O 1- CO^ + 

Para-Lumai by dnne 


This losing water easily yields CulI,jOj paracumann They also 
describe hydrocoloin CajlIjftOfl, Cotoin cotonetin 

oxykucotin ll^ ,f )j., Icucotiii —II 

licckuUs and Iv, Olio prefer sulphuric acid to alkali (or irans- 
foiming propionitril into prnpKmic acid. They consider soUd 
dichloropropionitnl to be iKilymeric with the liquid substance. 
They likewise describe diLhloropropiomc acid and its transfor- 
mation into monochloracrylic and pyrnracemic acid. — C A. 
Marliua gives a detailed deacnption of the produciion and re- 
fining ol petroleum in rennsylyinla. 

February 26 — A. W. Ilufmann, vice-president, in the 
chair — A Chnstomanos published the rcBult of a great 
number of aualyies ol Greek chrome iron-ore leading up 
to the formula of KjO^ with varying amounts of CaO, 
MgO, SiO, iJtc The pruponiou of CfjOj and FeO varies 
between 1 2, 2 3, I ' i, and j 2 — From researches by 

K lieumaiin, it appears that the greenish powder leaullmg 
from the action of nitrate of silver on ultramarine (discovered 
by Unger) n a mixture Thechief ingredient is yellow, but n hai 
not betn analysed — II Urocie has cktermined the solubility 
of sulphate of lime m water at various temperainrcs and in solu- 
tions of various salts — T, Moddermanii published apecul.vtiona 
on atomiciiy — V Meyer denied the correctness of I.adenburg's 
expenmenlii and his conclusions as to the diflerence of N(Cj,lT,t)s 
C7ll7i and N,(Cj;IL) 2 . C7H7 Csflitl. — Hr Kadzuzewsky'com- 
municaltt) that the following bodies show phosphorescence under 
he oxidising influence of alcoholic potash par.ddehydc, mcial- 
dehyde, aldehyde-ammonia furfunn, h)drocinniinide, hydro- 
cuminamide, hydranisamide, anibidin ; formic aldch)de The 
author calls attention to the observation of Duchenim, that 
noctiluca mifiaris acts on the skin like nettles, which have been 
proved to contain formic acid He thinks that noctilucm may 
contain formic aldehyde — K Auschutz has found that chloride 
of aceiyl transforms bibasic acids, viz , succinic, phthalic, and 
diphenyl- dicarbomc acids into anhydrides, being itself trans- 
formed into acetic acid. The same chemist, conjointly with R. 
Schultz, has tronformed phcnanthrenchinone into diphcnyl-dicar- 
bonic acid by the action of sodium amalgam by siiuuUaneoui 
reduction and oxidation : — 


I 


. on c,ii4 cooil 


C.H4— CII OH 
Unknown alcshol 


CJI. . coon 

Diphenyr-dicarboiuc acid. 


CtU^—C = 0 

PhcuaDihreii-chincioc 

E llartwig publi'ihed preliminary remarks on phtbalic aldehyde. 
— H. l^impricht has found that hydrochloric acid traniforms sul- 
pbonic acids into the corresponding hydrocarbons . — 
C,HflSOaH -H HU = SOaCl?) 

O, N. WiU, m a note on the history 01 chryioidine, claims for 
himself the discovery of this colouring-matter, while he acknow- 
ledges that H Coro hoi likewise prepared this substance by an 
independent discovery — A. fiaeyer has prepared from furfarol, 
CiHgO I COH, and acetic anhydride, a new acid 
C*HbO . CH - CH COOH, 

a rurfuiyl-acrylic acid, yielding a green colouring-maUer with 
phenol With propionic anhydride a homologoels obtained.^ 
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H. Schwartz bu 8hidi«d the bromldei and chlondei of chlorinated 
aDthracene and tbcir action on potash. — Amo Behrj chemist to 
the large siigar-rehnery of Messrs Matthiessen and Wichcrs in 
Joney dt^, has found m the residnes of cane-sugar aconitic acid, 
while citric acid is ohe of the regular ingredients of beet-root — 
A. W. Hofmann after showing n circular tabic of chemical re- 
actions designed by Dennis Monnier in Geneva, returned to Ihe 
statement of Kem that mono-methyl- aniline, formerly descnljcd 
by the speaker, does not exist, and read a paper by F Hepp, 
who desenbed mono-methyl-anilinc obtained from sodium-accto- 
methyl -aniline, with the same properties formerly described by 
hiniBcir. Hofmann has obtained the same body by the action 
of chloride of ethyl on aniline. 

Grnkva 

Phyaical and Natural History Society, December 7, 
1876. — M ThiJod. Tunethni presenled a specimen of a diplo- 
graphe, or writing machine for the blind, constructed at his 
workshop The apparatus is the invention of M hrnest 
Recordon, and prints at once for the blind according to one of 
the Byslcms in use for them, and for the seeing in nrilmary cha- 
racters — M. Th. 7 'urrettmt explained the method devised by 
M. Raoul Pictet and himwlf, to obviate the opacity of the ire 
obtained by the machine of Kf Pictet The opacity of the icc 
thus manufactured results from the rapidity of the freezing of the 
water, which does not permit the air contained in the liquid to 
escape during its change of state By retarding considerably this 
freezing the ice obtained is transparent. We may thus obtain an 
almost complete transparency by expelling from the freezing 
water the air which it contains by the preliminary action on the 
water of a paddle-wheel agitating the liquid,— Mr. Duby pre- 
sented a paper relating to eighteen species and one genua of new 
mosses from Japan, the rhilipinneSi and Mauritius. A consider- 
able number of mosses from MauriLius are also met with in the 
Sunda Islands, — M, Hermann Fol gave an accoun' of observations 
made by him on the fecundation of eggs, especially ol the sea- 
urchins. He has seen the zoosperm penetrate the vitellus and 
push a species of vesicule into the Interior of rhe wail of the egg 
Starred grooves show themselves soon after all over the vesicule 
The latter then detachmg itself from the wait begmi to move, 
approaches a female nucleus, and combines with it so as to form 
only a single nucleus, At the two poles of this nucleus arc formed 
two small mosbcs of protoplasm, from which devolve starred 
grooves both ui the interior and exterior of the nucleus Thcie 
polar masses enlarge, deviate more and more, then the cellular 
division Likes place In other animals the phenomenon is com- 
plicated, but may also be followed. 

December 21, 1876 — rmf, SchifT gave a rJsumd of his re- 
searches on the electricity of the nerves for the purpose of examin- 
ing the electric nature of the nervous agent, and determin- 
ing whether the currents are produced in the nerves of living 
animals. He concludes that tho nonnal nerve when the animal 
Is in a state of immobility does not present any current. When 
a current manifests itself it results from the alteration of the death 
of the nerve such as is produccil by section, or better still fioiii 
nervous activity, and the contraction which accompanies it. 

Vienna 

Imperial Academy of Sciences, December 7, 1876, — ^The 
following, among other papers, were read • — Contributions to a 
knowledge of the Bryozoa of the Bohemian Chalk formation , 
second part treating of the Cyclostomata, by M Novak. — Studies 
on the geological origin and the progressive development of the 
North Albanian coast land, by M. Koncicky — New observa- 
tions on Geiisler tubes, by M. Rosicky. — On the earthquake of 
BelLuno on June 29, 1873, by M. llofer 

December 14, 1876 — On the formation and integration of eqiift- 
bons, which determine the molecular motion in gases, by M Boltz- 
mann. — On the nature of gas molecules, by the same — On a 
remarkable properly of periodic senes, by M Toepler — On the 
methylic ether of resorcin, and on glycyrohizin, by M. Habemann. 
— On grape sugar, by MM Konig and Rnscnfel. 

JaniULiy 4, 1877. — On the origin of the posterior nerve-roots 
ID the spin^ cord of Ammocoetes (Pftromj*zon //nwen), by M 
Freud — New methods for solution of indeterminate quadratic 
equadons m whole numbers, by M Kunerth — On the amyloid 
■ubstonce m heart flesh, by M Heschl — On aperture widening 
muscles, by M. Exner, longitudinal muscle- fibres in the wall 
of on animal tube ; ^nerally widen the tube when they contract 
— Obaervalions in November at the Meteorological Observatory, 
Vienna , 

Juniuy ii.^On Eunkicola CkmsU^ % nawportilte of onne- 


lideSj by M. Kurz — On the influence of methodical drinking of 
hot water on the course of Dm&ites m^hins, by M. Sommer — 
Remarks on some problems of the mechamcid theory of heat, by 
M Boltzmann — ‘On a j^eral mode of determination of Ihe 
foci of contours of surUces of the second degree, by M Pelz 
— On the vessels of bones of the skull and the duramaier, by M 
Longer. — Barometric observations in the western part of the 
Balkans and neighhnunng regions, by M. Toiila 
January 18. — On drainage and irrigation works in the valley 
of the Save, by the (general Commando in Agram. — ^Aslrj- 
nomicol and geodetic determinations of the Austro-Hungarian 
Polar Expedition, by M Weyprecht. — On the theory of the 
Bessel functioni, by M Gegenbauer — On the theory of the action 
of cylindrical sfiirals with variable number of windings, by M. 
W^entin. — On a peculiar formation of ibocyanphenyl, by MM. 
Cech and Schwebel, — On the arrangement, use, and accuracy of 
M Roskiewicz’a distance- measurer, by M Schell —On the de- 
velop tnenl -hi at ory, and the structure of the seed -envelope In 
Phaseolus, by M llabcrlandt 

1 R. Geological Institute, December 5, 1S76 — 
following papers were read ■ — M. Karl v Hauer on the analysis 
of the aud ■»pring lately discovered at Ranigsdorff, near Mahrisch- 
Trubau m Moravia The water contains a very small quantity 
of fixed ingrcdienLs, hut the abundance of free carbonic acid is 
equal to the well-known Gies&lmbel springs, 10,000 parts of water 
conlam in weight 26 parts of free carbonic acid, so that the 
volume of the latter cxceetls by far that of ihc former. The 
spnngb may therefure be considered of remarkable quality — M 
J Gamper on diluvial vertebrates At a hule distance from 
the Klaiise at the Gahus Mountain neai (^loggniU, the author 
found a block of limestone covered by thin strata contaming 
reioainH of veitcbratc bones, in some places the layer foimctl 
a real breccia of bones Among the remains he noted especially 
those of bats Ihe blocks firmed a part of the inner wall of a 
cltft or c.ivern, like thnae often found in limestone mountains of 
this country M. Gamper then referred to the occurrence of 
clay silicate near Slcinbrvick, and of arseno-iiynte in Joachims- 
thal -- M Itache continued his communications on the eruptive 
rocks that he examined last summer in the mountainous regions 
of Upper Vinlsiligau, Oilier, and Velllii), mentioning particu- 
larly the various species uf Lonalites from Morigiione, the Gibbor 
rocks from Front.ile and Leprese, and some littlc-kuown rocks 
containing many garnets In the country of Soudalo and Bulu- 
dore, light coloured pegmatites inteiscct m veins the dark 
coloured amphibolite and diniite rocks — T)r 'liel/e on the 
Elburs MuunUins 111 Persia He mentioned the relatively rare 
occurrence of old crystalline rocks m tins mountain chain The 
formaiiuns which may be dclennined by paLcuiitolggicaL evidence 
are the Devonian, IheCaibomfcruusI iniesitone, the Lias, the Upper 
Cretaceous, showing various facics partly abounding m foasilz, 
the Nummulite formation, and the younger Tertiary Other 
formations, containing no fossils, could only be judged by their 
position relative to those formatinns whose geological age was 
ilearly to be dctei mined Almost certain is the occurrence of 
Trios and Upper Jura The Lower and Middle Cretaccuu-j .ire 
Lulally wanting Only a few of the named fuimalions extend 
over the whole country, therefore if two sections are made at 
some distance from each other, they give almost invanably a 
different result, M Tietze gave ahu a short account of the 
older and younger eruptive rockb, uf which ll ce mountains are 
partly composed. 7 he volcanic Demavend is not only the 
liighest but also the youngest mountain uf the whole chain, 
whose dimensions arc given by the author as go- 100 miles in 
length, and at least fifteen niilei in breadth 
January 23 — Dr E, Tictze on the geological relations 
of the Demavend Mountain In Persia, whose height amounts 
to 20,000 feet. He disunguiihed nn upper and a lower 
region, the former contibiing of the cone heaped up by erup- 
tions. The highcBl top of the cone, acting suU as a Bolfalars, 
stands within the remains of an older crater-wall The lower 

^ art IB composed to a height of g,ooo feet of bcdimentory rocks 
[uroBsic limestones. Carboniferous sandslones, and old limestone) 
It must be noted pMtirjJarly that the position uf these scdi- 
mentaiy itrata shows exactly the same relations os those of rocks 
in other parts of the Elburs Mountains which arc not in contact 
with volcanoes, a proof therefore that the outburst of the Dema- 
vend volcano exerted no influence upon the older rucks in its 
vicinity. The reporter mentioned the occurrence of streams 
consisiing of lava-bouldeis on the Demavend, as they ora found 
at present on the volconoei of Java; then of columnar tnch^ei 
■nd of the Uyu itreimi keying their original poeltion, oat 
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iteeply incUnod on the jlopes of this Tolcano He conclndea by 
remuking th^ the Deouvend a probably a double axut^ 
■uch ai was stated for instance on the Aetna by Sartorius and 
Ch. Lyell. — C Paul reports on hii inTeiligatLons In the 
KarpatnUin Mountains made in this year. In Silesia he studied 
the so-called hieroglyphs of the Upper Teicheu slates, whose 
KcneiU IS doubtful, but which are remarkable for their constantly 
keeping to a slnctly limited level He also gave a Bore exact 
division of HoKcnegger’s lodula sandstone and fixed the position 
of the Irodek sandstone which Hohenegger had adjoined to the 
Lower Eocene (Nummubte group) as the highest division of the 
Eocene. In Western Galicia the gradual change of the petro** 
graphic facies of the Lower KaipaSiian sandstone (Neocomien) 
was studied, This formation consists in the northern /one of 
dislocation, chiefly of sandy and clayey strata, m the southern, 
which is called the penniiiic cLifT-zone it shows a more limy com- 
position, In Prsemysl he visited the locality rendered Important 
oy Niedwieczky's discovery of ammonites. It was evident that 
the Ncocomian ammonites were contained in a zone of those 
rocks called usually Ropiauka beds, which had been from other 
reasons already denoted as Neocomien. In Eastern Galicia 
the Karpathian sandstones could be divided into their proper 
groups and marked on Ihe map, conformable to the results 
obtained by the reporter in the adjacent Uucovina The sedi- 
ments of the Karpathiiui sandstone divide here into the lower 
period (Ropiauca beds, Neocomian}, the middle period (for the 
most part massy sandstones, probably middle Cictaceous), and 
the upper perioa, most certainly Eocene (to which belong sand- 
stones containing Nummulltes, the well-known fish-slates of 
Delalzc, the Smilus slates, Schiputcr beds, anil the Magura 
sandstones of Czeruahora) 


Paris 

Academy of Sciences, February 26 — ^M. Feligot in the 
chair — M. Le Verner reminded the Academy of the importance 
ofwatchinff on March 21, 22, and 23 for the possible tranut of 
an intra-MercuriaL planet across the sun. He also presented 
tome xiii, of Annaiis de V ObserVatHre de Paris This con- 
tains the theory of Uranus and Neptune, and M Cornu’s memoir 
on determination of the velocity of light between the Observatory 
and Montlhcry (by Fizcau’s method improved) He finds this 
velocity 3CX3,4aokilnmetre>i per second of mean Lime, the deduced 
solar parallax Js S" 88, 8"‘8^ or 8'' 80, accoiding os the number is 
combined with the equation of light given by IDelambre (493^' 2), 
with Uradley's constant of aberration (20''‘25), or with that of 
Struve (20" 445) ^M. Dcbray wa^ elected member for the section 
of chemistry In place of the late M. BoJard (the other candidates 
being M. CJoez and M. Fnedel).— Experiments on the origin and 
the nature of typhoid fever, by M Guenn. He had in view the 
supposed direct influence of water-closets in producing the fever, 
and expenmented on rabbits, injecting fecal matter, urine, blood, 
&c , from typhoid patients He concludes (i) that such fecal 
matter contains, after issuing from the system, a toxical prin- 
ciple capable of causing death in a class of animals, m time vary- 
ing from a few hours to a few days , (2) that the same holds for 
urme, blood, mescntenc liquid, and the detritus of mesenteric 
ganglions and o( ulcerated intestinal mucus of typhoid subjects ; 
(3) that these matters, after some monthn, are found to retain m 
large measure their original toxical pnncmles ; (4) that the fecal 
matters of healthy subjects or of those affected by other diseases 
have not the toxical principles which appear in excremcn tidal 
products of typhoid subjects — On the cfTects of a jet of air in 
water, and on the suspension of water in air, by M. De 
Romilly. Among other expenments . Into a bell-jar, the mouth 
of which Is closed with net, water 11 sucked up by means of a 
tube, with stopcock, entering the jar above. On closing the cock 
and raising the jar the liquid is retained, there being a meniscus 
at each mesh and a gcnenl menitcus. On inclining the jar the 
water flows out, but the smaller the mesh you may incline 
further without escape of liquid. Using metallic net, one 
may place a lighted gas jet under Ihe suspended liquid, which 
will boil (genUy) without falling down (In this case the jar 
should be connected with another larger, the mouth of which 
rests in water ) — On the functions of leaves in the phenomena of 
gaseoui exchanges between plants and the atmosphere j rO/e of 
stonales, by M. MergeL He shows that the le^ functions of 
absorption and exhalation are arrested when a layer of varnish 
b formed on the face bearing the stomates. Thus the leaf may 
be subjected to mercurial emanations without absorbing a trace 
oC the metal, which can, of course, be easily detected by photo- 

C phicprocessei. On the other hand, if an ammoniacal liquid 
injected into the leaf, the liberation of the dissolved gas by 


ihe face that has stoma tes is proved by the Mlour of this face, it 
white appearance when a rod dipped in hydrochlor c acid 11 
brought near, and its printing of paper sensiLised with nitrate of 
mercury. — On ophthalmia, hy M. Brame He specifies twelve 
different categories and treatment. — New experiments to try 
for combating the phylloxera of the roots, by M, Romnler. 
He prbpofici salts or oxides of mercury, lead, copper, zinc, 
and others, dissolved in alkaline hyposulphites (potosn or lime). 
Such compoun'is would not be acted on by the acids of the soil, 
like previous insecticides. — Detcniiination of the lines of curva- 
ture of a class of surfaces, and particuJarlv of the tetrahedral 
lurfacei of Lame, by M. Darboux — Integrals of curves of which 
the developers by the plane and the developed by the plane are 
equal to each other, by M. A oust. — Fourth note on the theory 
of the radiometer, by Mr Crookes — On the action of water on 
chlorides of iodine, by M Schiitzcnbergcr. If chlorldci of iodine 
are not decomposed into hydrochloric acid, iodic acid, and free 
Iodine, it is because the direction of the reaction is modified by 
the existence of a compound of hydrochloric acid and of proto- 
chlondc of iodine stable in presence of water. — Formation of 
quinones by means of chlorochromic acid, bv M. Etard »On a 
sdcchanne mailer extracted from leaves ot walnut, by MM. 
Tanrct and Villiers The composition of the body is the same 
ai that of tf but It has some special propertiep, and the 
authors name it (provisionally) nuct/e. — On the salts of the Al- 
gerian Cliotts, by M le Chatelier They contain chloride of 
sodium and sulphate of soda , probably also carbonate of soda 
mixed with gypsum — On three recent falls of meteoric stones 
in Indiana, Missouri, and Kentucky, by Mr L. Smith.— 
Experiments on acute poisoning with sulphate of copper, by 
MM. belt? and Ritter These were made on frogs, pigeons, 
rabbits, and dog^. Sulphate of copper cannot be regard^ as a 
harmless agent, though its introduction into the system does not, 
in the great majority of coses, cause death. No one would con- 
sent to swallow, in food or drink, the quantity that would prove 
fatal — On the congestive and haemorrhagic alterations of the 
brain and its meninges In. birds, by M. Lvcher 
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THE TREASURY REPORT ON METEOROLOGY 

W E gave in our last number the report of the Treasury 
Committee on the administration of the Govem- 
jnent meteorological grant, and we shall now ofler a few 
remarks on it and on the evidence upon which it has been 
founded, as contained in the Blue-book before us ^ The 
expenditure is devoted to the meteorology of the ocean, 
that la, to the part of it traversed by our ships and to that 
of the British Isles. 

Ai regards the former, though much valuable work, 
especially in the practical point of view, has been done, 
this work belongs distinctly to a government department 
of the Admiralty. It does not seem desirable that charts 
for the direction of seamen should be made out according 
to different methods by two institutions, supported by 
national money. It is then proposed by the committee 
that the charting work, together with the marine superin- 
tendent of the Meteorological Office, who has done his 
duty so well, should be transferred to the Hydrographic 
Department of the Admiralty, while the scientific part 
should be done in connection with investigations, including 
observations both over land and sea. This appears a 
most reasonable decision. 

Though the second part of the business of the Meteoro- 
logical Office 15 limited to a small surface, yet it is one with 
which we are more immediately concerned, and sur- 
rounded as we arc by the sea, this port really involves all 
the modifications which surfaces of land and water may 
produce on the actions of melcoiological causes. It seems 
to be supposed that observations on the ocean must 
present meteorological variations in a much simpler form, 
because the atmosphere rests on a surface which is at 
once more level, and at a more constant temperature than 
that of the land ; but it seems not to have been remarked 
that the conditions under which the observations are made 
arc much more complex. If we could imagine a search 
into the laws of continental meteorology founded on the 
observations made by some passengers in railway trains 
across France, Germany, and Russia, the difficulty of 
piecing together observations of very various degrees of 
merit for the deduction of even accurate means would be at 
once evident ; that of searching for laws would become still 
more so. It is no doubt desirable that the meteorological 
variations over water should be studied apart, but for this 
end an observatory placed on some small island in mid- 
ocean would be a more satisfactory way of obtaining the 
end in view. Whether this would aid m the search for 
the causes of phenomena met with under very different 
conditions in our latitudes is by no means certain. 

The department of the Meteorological Office occupied 
with the meteorology of the Bntish Isles, includes that 
of storm warnings ; indeed this is, at present, the great 
practical work. There are numerous stations at which 
** eye " observations are made daily, and these are tele- 
graphed to the central office in London, There are also 
seven observatories haying instruments which register 

■ ** Alport or the Treaniy Commiitci Appouilcd to Inquire into the Con> 
ulum uA Modi uT Adnuniitnuon of thi Annuil Gnat m old of Mitioro- 
SSl«i^*^(LoDdaD"id|7?^" wqJi Minulcj of Erldcnci, Appemkr, and 
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continuously the variations the meteorological ele- 
ments. The storm wammgi are founded on the tele- 
graphed observations ; the registered observations have a 
different object The>' can no doubt be employed after 
warnings have been issued to verify the observations and 
to satisfy any doubt that may have existed as to errors 
committed, but their chief object, m the first instancej is 
purely scientific. 

It has long been seen that storm warnings arc not 
founded upon laws that can be distinctly stated. Thoiigh 
observations made over a considerable tract of country 
are made use of, and a certain knowledge exists of rela- 
tions between atmospheric pressure and winds, yet the 
warnings depend to some extent upon a practical eape- 
ncnce which, like that of the shepherd and sailor, cannot 
easily be communicated to others. 

The seven observatories were established to obtain good 
materials with which a scientific study might be founded 
and from which laws might be deduced giving increased 
probabilities of accurate prediction of the weather to- 
morrow from our knowledge of what it is to-day This 
IS not, however, the only use of the observatories. If all 
the scieniific precautions have been taken with respect to 
them, they will in that case be to the meteorology of the 
country what carefully measured base lines are to its 
exact survey ; each will give a point to which the obser- 
vations made around it may be referred and corrected. 

The great question before the Committee was how best 
to aid m making meteorology a science — a science from 
which practical results may be deduced Millions of 
meteorological observations have been made and pub- 
lished , the seven observatories are producing continuous 
rcgisteis of the vniiations of barometric pressure, icmpc- 
raturc, wind direction and force, &c What is to be done 
with all these ? Are we to go on piling Pclioji on Ossa 
with the idea that heaps of observations will enable us to 
reach the mysteries they enclose ? And can the Govern- 
ment be batisfied that they have done enough when they 
present the public with volumes of observation in some- 
thing of the way in w'hlcli Hamlet offered his friend the 
pipe — Govern these ventages with your fingers and 
thumb, give it breath with your mouth, and it will dis- 
course most eloquent music i 

The question then 15 how to get at the myslencs \ or 
how to find a musician with breath enough to blow and 
skill enough to draw harmonious sounds from this giant 
pipe. We can only glance at parts of the tcstmiony of 
the most distinguished witnesses. 

When we remember that after a century oi research by 
men of the greatest crmnencc — mathematicians, physi- 
cists, meteorologisis — we cannot tell why the air presses 
heavier at ten o’clock than at four o’clock , we see that 
meteorological mvestigation includes some of the most 
difficult scientific problems. With this fact in view, some 
of the questions put to the witnesses would seem almost 
comtgugs, did we not know that their object was to draw 
out something of value in the reply. Thus, with reference 
to finding a ** man of genius to try and get something out 
of the observations which have been made" (1,012), the 
question (1,017) is put to Sir G. B. Airy : ** But you would 
hardly think it a s^e thing to select, for instance, a young 
man from Cambridge, and say to him . ' Now you must 
take up this subject'?" When we remember, also, thaS 
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the Aitronomer-Royal has directed a metcorolo^cal ob- 
lervAtory nearly fort/ yearsj and that he now says 
meteorology is not a science (940), it is naught, and in 
short that he has not been able to make anything out of 
It, we can understand with what profound conviction he 
replied, “ I do not think that would be a safe thing 

Sir William Thomson was also examined on this 
question, and he thinks (1720) " the best way would be to 
some thoroughly able young man, well acquainted 
with mathematics and of good judgment to take up the 
whole subject of the harmonic analysis of the observationM^' 
No doubt the harmonic analysis has some advantages as 
representing mean values approximately by a series of 
simple oscillations occupying the whole, a half, a third^ 
&c., of the time-penod considered, which can be com- 
pared when the conditions vary ; but it is only a first step, 
one which may be misused if it is supposed that each 
oscillation must represent the different periodic actions of 
the same or of different causes. Kaemtz employed this 
method forty years ago on every possible meteorological 
variation, but we cannot say that any important result was 
obtained by its means. 

What has to be done was indicated by the Astronomer- 
Royal in answer to question 1,015) , men (one man can- 
not undertake the work in all its directions) must be 
"seized upon " who have displayed '' talent for things of 
that sort/’ who by long study have become saturated 
with the facts of the science and who have shown the 
capacity to devise new methods and to employ them 
with success. Such men, as Sir George Airy says, 
in answer to another question (991), should be asked to 
devote themselves to examining the observations already 
made, and to "turning them over in all conceivable 
ways." Such men, he says (1,015), are to be taken "on 
opportunity,” that is to say, if they present themselves we 
should lay hold of them. But this is trucTor every occu- 
pation demanding special qualifications. It would seem 
sometimes as if the difficulties were exaggerated, and 
sometimes under estimated. If we had a Newton among j 
us, he could do little till the meteorological apple has 
fallen, and the tree will require, we think, a good deal of 
shaking hrst That the specialty of turning a thing " m 
all conceivable ways ” is not very common, may be 
deduced from the evidence before the committee ; but 
many look on meteorological investigation as a kind of 
lottery, where just because so many blanks have been 
drawn, every one has a better chance of getting a prize ; 
and some very clever people think that the affair may be 
done by a machine. 

There is also the very urgent reason for " turning over ” 
the observations made at the seven observatories, that it 
is not possible to determine their value, nor how far they 
can be usefully employed for strict scientific investigation 
till this 18 done. Mr Buchan, one of the few working 
meteorologists examined, says (1,530), that the eye-obser- 
vations “ secure an exactness and accuracy which photo- 
graphic self-recording instruments do not possess,” This, 
if true, is a very serious matter, and wc shall have to 
return to it at another time. 

The sutjject of observatories, the moat .important in 
connecti^^th the progress of meteorology as a science, 
was also brought forward by the Committee. The ques- 
tion was put to the Astronomer-Royal (i/HS) • ** Might 1 


ask what led your office to undertake the meteorological 
part of its work in 1S40 ?-*Because nobody else did.’* 
This answer must evidently be taken with reference to 
certain conditions. Had the Government been encou- 
raged at the time to support a magnetical and meteoro- 
logical observatory, paying a competent man to direct it, 
we can scarcely doubt that they would have done so, 
Sir G. Airy’s reply means, we believe, that nobody was 
ready to undertake the duty for nothing^but himself. We 
think it IS much to be regretted that the director of the 
National Observatory, overcharged as he is with the 
duties connected directly with his office, should have been 
allowed to undertake scientific work, demanding so much 
care and devotion of time, which was really not at all in 
his specially, however excellent the motives might have 
> been which induced him to do so. 

' This is now well understood in other countries. In 
' Paris there is now a magnetical and meteorological 
I observatory with a distinct head ; another observatory 
I devoted to solar physics is rising ; and similar arrange- 
ments have been made m Germany and Austria. It is 
the very essence of " penny wise, pound foolish ” which 
can seek from one man to direct with success three or 
four observatories at the same time, when each of them 
will task the energies of the cleverest men in the different 
departments to make something good out of them 

The question is further put (1,050)— “In the former 
part of your evidence you spoke as if meteorology at pre- 
sent was scarcely in a scientific position at all, as too 
uncertain to be called a science at present ? — It is not in 
a scientific condition at all, 1 think.” 

"1,051. — I want to connect that answer with the fact 
that in 1840 you undertook m this Government Depart- 
ment these particular inquiries , at that time you must 
have formed some idea that these studies were worth 
pursuing for national objects, and in a national establish- 
ment? — Obseiviog the movement that was going on in 
other places, it was very desirable th.it Greenwich should 
be one of the stations in concert with them, but still I 
was so diffident about the [^success of it, that after three 
years, I think at the next meeting of the committee, or I 
forget by what name it was called, where the representa- 
tives of dilTcrent nations attended, 1 earnestly urged them 
to cease. I did not see that there was any use in going 
on 1 recommended them to do something like what 
I have spoken of to-day, to stop where they were, and 
try what they could extract from those observations 
that they had collected, before they proceeded further 
with them.” 

It has always been a tendency with the heads ot 
great national scientific institutions to annex other scien- 
tific work than that for which the institutions were 
founded. We remember that the late Prof, Nichol de- 
scribed at the meeting of the British Association at 
Glasgow in 1840, the numerous works he was about to 
carry forward in different departments of astronomy ; to 
all he added a magnetical and also a meteorological ob- 
servatory, with special reference to important meteoro- 
logical problems, which he proposed to take up. Photo- 
hdiography and spectroscopy were not then in existence, 
or doubtless they also would have been included. The 
Astronomer-Royal then said (we do not remember the 
exact words, but they were to this effect) : " Let me^ at 
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an old observer, recommend Frofeisor Nichol, as a young 
observer, to undertake Jess and he will do more.” 

We have much pleasure in finding that we agree so 
generally with Sir G. Airy's views. We do not think, 
however, that it was desirable to place a meteorological 
observatory in Greenwich Park. We have already said 
why we do not think it was necessary, or even advan- 
tageous to the sciences, that both magnetism and me- 
teorology should be placed under the same direction as the 
National Astronomical Observatory. Indeed the Astro- 
nomer-Royal has allowed (in his evidence) for meteoro- 
logy, what 15 well known to scientific men ail over the world 
for magnetism, that his well-intentioned devotion to these 
subjects has not been repaid by the results he has ob- 
tained. 

Sir G. Airy thinks the existence of the Kew Observa- 
tory unnecessary (1,028) ; that they can furnish observa- 
tions “at Greenwich as good or better, but quite as good 
certainly” (995). We quite agree that Kew and Green- 
wich are not both necessary, but it will be seen that we 
would greatly prefer to see magnetism and meteorology 
relegated elsewhere (we do not admire the position of 
Kew). With reference to the comparative value of the 
observations made at the two observatones, it has always 
been to us a matter of surprise that with two observa- 
tories within a few miles of each other, no comprehensive, 
strictly accurate, and scientific comparisons of the obser- 
vations, magnetical and meteorological, made in them, 
should have been made and published. We cannot tell 
how far they agree or disagree. One might at least have 
been used as an aid to the other , if there are differences, 
such a comparison would have led to a search for their 
causes, and errors might thus have been corrected. It 
would be a very disagreeable matter if, when compared, 
instruments at the two observatories should be found not 
to go together as well as Admiral Fitzroy's weather-glass 
and an aneroid barometer, 

A great national observatory for the prosecution of a 
branch of science of so much practical importance as 
meteorology should not be merely observational, but also 
experimental. Let us take one of the simplest cases, one 
brought forward before the Committee ' How should wc 
place a thermometer? Sir G. Airy says (984) . “The 
mere observation of getting the temperature of the air is 
one of the most difficult things 1 know. If you arc on 
the north side of a building within some distance you get 
it too low ; if you are on the south side you get it too 
high, and if you arc close to the ground you get some- 
thing diflercnt.” This is all perfectly exact , andwc may 
add, if you keep the thermometer in one place probably 
the sun will shine on the ground near it differently at 
different hours of the day and in different months of the 
year, so that there is a varying source of error in the 
same place. The Astronomer-Royal is also asked if he 
can estimate the probable difference between a thermo- 
meter at four feet and forty feet above the ground (987), 
hut he cannot ; and at what height a thermometer should 
be placed, but he rephea only that four feet is the usual 
height. 

We mention these questions to show that nearly every- 
thing has as yet to be placed on a BcicnUhc footing. We 
do not think four feet is a good height, and agree with the 
Astronomer-Royal that thennometera have been placed 


too near the ground, where they have been affected by 
many local differeDcea which would have been to a great 
extent avoided at a greater height. Of course obser- 
vations may be made at any height from the soil when 
special questions are in view. Similar difficulties exist 
for other instruments, and it is certain that we are 
making masses of observations which might have been 
much more valuable to science had experiments of the 
class indicated been made in the first instance. In such an 
observatory, also, there is a whole series of physical ex- 
periments which could and should be performed, indepen- 
dently of those which should more properly be placed in 
the hands of specialists. 

In the Report of the Committee, we find the following 
(Art 8) ; — “ As regards the first, although it may be desir- 
able at some future time to create a permanent meteoro- 
logical establishment on some such footing as that of the 
Astronomical Observatory at Greenwich, with an officer of 
scientific eminence at its head, we think that matters are 
scarcely npe for such a step at present ” We have Uben 
in some cases satisfied with the report, but here, if we 
understand the meaning of the word “ ripe,” we must 
differ. We believe that matters have been ripe any time 
the last forty years ; but we hope to return to this subject 
on another occasion 

The Report of the Committee is all that could probably 
be expected with the evidence before it There are at 
present two purely scientific works that should be carried 
forward Something should be done with the observations 
of the seven observatories, and much should be done to 
encourage research in connection with meteorological 
questions generally. It should not be imagined that an 
investigation with reference to some very small variation 
can have no practical value, that is to say, that the prac- 
tical results which may flow from it can be measured by 
the amount of the variation. Nor should it be supposed 
that any question which touches on atmospheric varia- 
tions should be neglected, in this respect, because the 
relation may appear remote. The movements of the 
sun’s envelopes, the spots, the protuberances ; the moon's 
possible action on solar emanations may all appear un- 
connected with our calms or our storms, ind may yet all 
have a relation to both. 

To conclude, wc object to a cumulation of duties on 
one head, by which things are not only not well done, 
but through which others are prevented from doing them 
well We think centralisation hurtful to science, and we 
regret that 1,000/ a-year has not been granted to Scot- 
land, by which a healthy rivalry would have been gained. 

We have given most place to Sir G. Airy’s testimony 
because his is really the most important, but we cannot 
help inquiring why so few directors of observatories and 
meteorologists were examined. Dr. Lloyd, who has 
directed a magnetical and meteorological observatory for 
many years ; Prof. Balfour Stewart, once secretary to the 
Meteorological Committee and director of the Kew Ob- 
servatory ; Mr. J. A. Broun^ who has directed observa- 
tories in Scotland and in India; the Rev, Mr, Main, 
director of the RadclifTe Observatory; Prof. Piazn Smyth, 
director of the Edinburgh Observatory ; all of whom have 
been occupied with meteorological investigation, are alL 
wanting, and they axe all men who might have said s o rth 
thing worth hearing on what should be done. 
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MR. TROTTER ON UNIVERSITY REFORM 
On Soma Questions of University Reform, By CouttB 
Trotter, M.A , Senior Fellow and Tutor of Trinity Col- 
lege, Cambridge. (Cambridge, Deighton ) 

D URIN G the short life of the Oxford and Cambridge 
Bills of last year, it was my lot to hear from many 
of my London friends many dismal, sometimes almost 
contemptuous, prophecies concerning the future of 
natural science at the old universities. For myself, in 
looking forward towards possible and probable changes, 
1 always lay to heart the hackneyed consolation of the 
unsuccessful Libeial Orator, “Time is on our side*' 
Whatever happens, science cannot lose much and may 
gain largely. How great a progress might with the least 
possible shock to conser\'ative principles be effected by 
the help of men in whose minds a broad sympathetic 
love of learning is associated with a dcbcate appreciation 
of the present university feelings and habits, may be 
learnt by any one who will take the trouble to read Mr 
Trotter's brief pamphlet. 

There are men who m their so-called radical ways of 
thinking, exalt theoretical statements above practical 
suggestions, and thus arc led to insist that all university 
reform is useless which is not based on the two abstract 
principles — r. That the interests of education are essen- 
tially opposed to those of learning 2. That the interests 
of the colleges arc essentially opposed to those of the uni- 
versity. Such men argue with great vehemence that it is 
hopeless to expect learning to flourish m a place like 
Cambridge, for instance, where education, so far from 
being neglected, as Mr. Lowe seems to think, is pushed 
with yearly increasing energy (they speak of it as being 
rampant,*' and assert that the students, who have been 
long over-examined, arc now in danger of being over- 
taught), and where a poor university, like an almost 
penniless king whose only subjects are a few wealthy 
barons, contends in vain with colleges which not only are 
at the present moment far richer and stronger than it, 
but must always tend to be so, since the feeling which 
binds a student to his university is akin to the mild emo- 
tion of patriotism, while his affection for his college is 
more like the family love of home 
To this class of reformers Mr, Trotter does not belong. 
How far he would agree with these abstract principles 
cannot be learnt from his pamphlet. He, perhaps, is one 
of those who think that abstract principles arc like the 
timbers of a ship, which, through the very making of the 
vessel, come to the surface only after shipwreck. At any 
rale, he adopts what to many will seem the wise course 
of confining himself to the practical consideration of how, 
with the least possible dissipation of energy, education 
may be converted into learning, and how the university, 
which ought to be the scat of the latter, may be fortified 
without injuring that " college life " which is the natural 
instrument of the former, and which, to all who know 
it, has charms too great to be neglected by any wise 
tefoimer. 

On these matters, all his remarks, coming as they do 
from one who, having a true love of learning, has for 
several years been prominently engaged m college and 
university business, seem to me worthy of very serious 
attention. I can readily imagine that his views will be 
condemned by two opposing parties. Many ac^emic 


conservatives will call them ‘‘revolutionary.” Many aca . 
demic and other radicals will stigmatise them as a com- 
promise They do indeed favour that dreadfully common- 
place “middle way”; but they possess this notable 
characteristic — they are tentative and progressii'o. They 
may not at first convert the university into a palace of 
learning ; but if adopted, may, without fear of strair, 
be expanded in proportion to the demands of knowledge 
and the wealth of the united corporations. 

In the first of the three divisions of his pamphlet, Mr. 
Trotter deals with the relations of education and know- 
ledge ; and his leading idea is the multiplication of what, in 
general terms, may be called professorships, the duties of 
which shall be so light as to afford leisure for research, 
and the promotion to which shall be at least largely de- 
pendent on fruitfulness in advancing learning. He would 
make learning and education, what the pious founders 
thought they had provided for their being, co-partners in 
the wealth of the colleges ; and would sweeten and lighten 
teaching with the spirit of research. In this he will 
doubtless fail to please those who press for the endow- 
ment of research “ untrammelled by teaching duties 
but is not, after all, the difference between him and them 
one of detail only, and not of “abstract pnnciple'"' 
Putting aside certain tasks of continued observation, all 
investigators, or at least all with comparatively few ex- 
ceptions, would be assisted rather than hampered in their 
inquiries by having from time to time to give expositions 
of their particular studies to an audience of some kmd or 
other. And that is all which is really included under the 
duties of professor, How much or how little teaching 
ought to be demanded of this or that man must depend on 
the particular circumstances of each case ; and the few 
instances where absolute dumbness is an essential to 
successful research, might without difficulty be provided 
for by special arrangements. 

These professorships Mr. Trotter would divide into 
three classes '^(i) Ordinary Professorships, such as now 
exist ; (3) Lectureships, somewhat correspondmg to the 
present College Lectureships ; and (3), what, in the 
absence of any more suitable word, he proposes to call 
Extraordinary Professorships. The first class he pro- 
poses to limit in number and exalt in dignity so that each 
professor should be considered as at least the nominal 
head of the particular study to which he is devoted. 
Although he does not expressly state it, Mr. Trotter 
evidently intends that the men holding these offices 
should be eminently men of research ; and hence while 
their incomes would be ample, their official duties would 
be light The extraordinary professors would form a 
more numerous'' class and would be appointed either 
for fruitfulness in research or for great teaching talent, or 
(and it IS hoped frequently) for both. The emoluments 
and status of an extraordinary professorship ought to be 
such that a man might look to it as a post for life and 
not merely as a stepping-stone to something else. The 
third class of lectureships would be still more numeroai, 
and serve in part at least as feeders to the other profes- 
sorships. Though, for them, as for the other two classes » 
research would be a qualification at least on a level with 
didactic ability, the teaching duties of a lecturer would 
naturally be heavier than those of a professor, It may 
be urged, as Mr. Trotter himself feels, that cxtraordinsiy 
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professor is a very awkward tide. Professor adjunct, or 
assistant professor Is distinctly objectionable. It seems 
to me that there is much to be said in favour of calling 
the new professors by the simple title of professorj and of 
inventing for the higher and more select posts some such 
style as professor director, or professor rector ; indeed, 
the duties of a member of this class would probably in 
many cases consist largely in a general guidance and 
supervision of the studies carried on in hii own'particular 
science. 

His plans also provide assistants both for teaching 
and research, demonstrators, &c., and include the estab- 
lishment of what he proposes to call ‘'senior scholar- 
ships,” ( € , posts to be filled by able young men at the 
close of their student career for the purpose of enabling 
them to devote themselves free from all trammels, for two, 
three, or more of their best years, to learning research. 
This IS, indeed, at piesent, ppr'iaps the most crying want 
of the university, a want most imperfectly met or not met 
at all by fellowships as now administered, 

The scheme by which Mr. Trotter proposes to unite the 
university and the colleges m the function of appointing 
and regulating this professoriate requires development j 
but It has the great merit of strengthening the hands of 
the various "boards of studies,” and if adopted would 
soon grow into a natural and healthy form of govern- 
ment under which the hiring, by candidates for university 
posts, of special trams for the conveyance of their out- 
lying voters, would become a grim and a grotesque 
reminiscence of the past, It must be remembered, how- 
ever, that no artificial scheme will secure purity of 
election, unless the electors be thoroughly leavened with 
the leaven of loyalty to learning ; and that such loyalty will 
only be found where research, rather than teaching, is 
regarded as the great aim of university life, where 
Leah is woo’d chiefly in the hope that Rachel may be 
won. 

All these proposed changes, to say nothing of univer- 
sity laboratories, museums, &c., require money ; and in 
the second part of bis pamphleL Mr Trotter discusses 
the methods by which the wealth of the colleges may be 
rendered available for university purposes Here two 
plans present themselves, There is, first, what may be 
called the social ” plan. In this the colleges are sup- 
posed to undertake the care and protection of certain 
university posts or institutions, this college, for instance, 
supplying the funds, in the shape of fellowships or other- 
wise, for this professorship, or taking the charge of that 
laboratory. It may be regretted that Mr. Trotter has not 
entered more fully into the discussion of this plan, which 
iS sure to find ardent supporters in the colleges. It offers 
the college a quid pro quo^ and promises to strengthen 
rather than weaken " college life.” The difficulties of the 
plan lie in the question of election. If the university 
elects, the college may have to receive into its bosom a 
man whom it detests ; if the college elects, it may not 
unlikely choose the very man the university would seek 
to avoid. Such a scheme cannot be made to work satis- 
loctorily even with the Mp of elaborate cheeks and 
counter-checks, unless me actions of both colleges 
Difkd university are direMqd by thorough loyalty to 
jeaming, \ 


The second plan is that of " taxaLion,” or as a small 
but prominent party prefers to call it, “confiscation,” by 
which the colleges are called upon to contribute, in pro- 
portion to their wealth, to the common university funds. 
And on this point Mr, Trotter’s suggestion that the con- 
tributions " should be variable within limits, and fixed 
from time to time, in accordance with the wants of the 
university, by some competent authority representing the 
colleges,” IS worthy of consideration as an improvement on 
the older scheme of a fixed contribution in the form of a 
definite percentage tax on the collegiate divisible revenues. 
At the same time it 15 difficult to overlook the possible 
occurrence of bitter and frequent discussions as to what, 
at any given time, are to be considered the actual needs 
of the university. 

The money which the colleges are in the one way or 
another to be called upon to devote to the university 
must come from the pockets of the scholars, or the 
fellows, or the heads of houses , and the third part of the 
pamphlet is devoted to a consideration of these three 
classes 

Concerning the fellows, Mr. Trotter, with a boldness 
which will undoubtedly prevent many Conservatives from 
recognising at first how moderate a compromise his whole 
plan of reform really is, writes as follows . — “ On the 
whole, 1 am disposed, mainly for the reasons put forward 
by Mr. Sidgwick in the Contemporary Review (April, 
1S76), to advocate the abolition, or at any rate the restric- 
tion within very narrow limits, of the class of fellowships 
held purely as prises J* Such a proposal will be opposed 
tooth and nail by many both within and outside the 
university who have never attempted to answer Mr. 
Sidgwick’s arguments , and Mr Trotter himself states 
that he imagines “ public opinion ” is not at present pre- 
pared to support so extreme a measure. 

In the matter of the scholars Mr. Trotter proposes no 
marked innovation, though he seems to think changes 
of some kind are desirable. To his general approval of 
present practices he will find few demurrers either within 
or outside the university ; and yet the evil influences 
which the system of scholarships is secretly exercising 
on both education and learning arc well worth considera- 
tion ; mutatis mutandis^ many of the arguments against 
prize fellowships might be well applied to prize scholar- 
ships. 

The heads of houses form the last topic on which 
Mr. Trotter dwells, and those who know university life, 
whatever their opinions, must award to him the praise of 
having brought forward into open and plain-speaking dis- 
cussion a subject on which, for many reasons, it is diffi-' 
cult for any fellow of a college to say his mind. That 
he boldly advocates the abolition of heads of houses is 
perhaps less important than that the question should be 
thoroughly considered. At the same time his argu- 
ments seem irresif dblc ; he says all that can be said in 
favour of maintainiag these ancient offices, but concludes 
that all the advantages they offer might be secured by 
other arrangements which would bring to the university 
at the least an annual income of 15,000/., and yet even- 
tually be felt by no college oi a burden— by some, possibly, 
ai a relief, 

M. Fostkr 
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LETTERS TO THE EDITOR 

{TAf Bdiior does not hold himself responsible for opinions expressed 
by Kis evrre^pcndenis Neither can he nndet take to return^ 
or to cotrespond yiith the writers of rejected manHscnpts 
No notue IS taken of anonymous communications ] 

Science at Oxford 

The anonyrooufi " Oxford Man " who lio effectively leformed 
his Alma Mater on paper in the lait number of Nature can 
hardly be complimeiUed on his successful and unfilial nnarepre- 
sentationi It u not true that **of all the 360 fellowships m the 
various colleges only five are held hy persons (exclusive of pro- 
feuors) who have b^n elected to them in consideration of tneir 
attainments in physical science." At the present moment no 
less than six fellowshipa are being held by biologists^ viz., at 
Exeter, two ; Rt Magdalen, two , at Pembroke, one ; and at 
Ch. Ch., one ; and two fellowships at Merton, one at Brasenoie, 
one at C. C. C , und two at Ch Ch., arc tenable for physics or 
chemlitiy solely. It is true that one Merton fellowship and the 
one at Corpus is at the moment vacant, but this does not affect 
the question Thus there are twelve instead of five fellowships 
111 the hands of natural science honour men, and considenng the 
few who graduate in the science school as compared u ith the 
va^t crouds who in the aggregate go out in other schools, the 
number is by no means despicable There is, moreover, the 
equivalent of a fellowship held by the Millard Lecturer in 
physics, who receives from Trinity an annual grant of 20a/. 
This list of prizes lakes no account ol those fellowships in which 
**lhe application of mathematics to physics has been allowed 
to count in establishing a students’ claim to such fellowship ” 

It is difficult to make out why the siatisbcs of 1S75 should 
have been selected by *' an Oxford Man," to whom one would 
imagine the calendar for 1877 should be by no means inaccessible, 
and the conclusions to which consideration of these statistics has 
led him itreiistibly sugeest to those who know Oxford as it is, 
that an Oxford Man’s ” survey is retrospective. 

That the public schools pay so little heed to physical science is 
matter for regret, which is however tempered by the assurance 
that a change has been inaugurated m places, and the conviction 
grows daily stronger that the claims of natural truth ore forcing 
a recognition in these centres of preliminary culture. At Eton, 
at Kupby, and at Clifton, science is no longer a bye-word and a 
play, but with masters to teach and williog boys to learn, biology 
and physics and chemistry are fast becoming realities where, 
not very long ago, they were but phantom names. 

It 11 folly to hint of "introducing any branch of physical 
science into any one of the compulsory examinations " Such a 
course would effectually crush the growing taste for natural 
knowledge ; it is only by leavmg it an optional or alteniative sub- 
ject that Uie present prejudice against the study of science can 
be laiisfacLoTily subdued. 

Only ignorance of the Oxford of to-day could have led to the 
expression "even the heads of houses are with few exceptions 
men who have been schoolmasten, or who hope to be 10." The 
Master of Umvcrsity, and the Dean of Christ Church can alone 
claim to have served in the capacity which has been asserted of 
the majoritv The conclusion of the sentence quoted is 
ridiculous when applied to the senior memben of the collegiate 
bodies. 

Ihe concluding paragraph of " an Oxford Man’s ’’ article is 
perhaps most glarl^ly indicative of sublime ignorance of the 
Oxford of to-day Those whose interest, it is assumed, " it 11 to 
suppress a class of studies of which they are themselves ignorant," 

' inmude many names honouzed even in metropiolitaD centres of 
scientific culture ; and it would better become all " Oxford 
men " who, m cbsentia^ are prone to think of the University as 
they knew it, to assure them^ves that things have remained iiv 
statu tfuo, than to ceniure in ignorance Oiat a little coiefiil 
inquiry would completely dispel. Charles H. Wade 

MagdL Coll., Oxford, Marat la 


Just Intonation 

OTHULocenpations have prevented my replying sooner to CoL 
A. jClarke^s amusing charge (voL xv, p. 353), that it is I 
(instead of he hlmiclf) who "oonfoand vibration numbers with 
their ratios.’’ Three examples are included hi his first letter 1 
'*Thc vibration ntunbeit of tha diatonic scale being npre- 
icidedby^ 


, 9 5 4 3 5 2 

II £1 -I -I -I -I p-| 3- 

“-238 


8 ’ 4 3 


The figures are correct m this instance, but instead of being 
"vibration numben," they represent only the ratios of vibration. 

Then follows : "if we build the scale upon the dominant.^, the 

vibration numbers will be— 

, 9 5 4S 3 27 IS . 

' 8* 4* 32**2* 16* 8* 

and []Jr we built upon the sub-dooimant \ the vibration num- 

3 

beii will be- 


ll 


5 4 3 5 16 2 " 

I - 1 I I ■ * 

43239 

Such ratioG as these could not pass unchallenged in Nature. 
therefore I drew the anonymous writer's attention to the second 
and third scales, only pointing to the first intervals in each, 
and as " oversights It waa reasonable to expect that he 
would submit the scales to some competent musical friend, 
who would correct them throughout. Instead of doing go, 
the Colonel announced himself, and hod the courage to 
write, ** the errois and oversights with which Mr Chappell 
charges me are imaginary.” Under the plea of "making 
the matler clearer/' he changed the ratios (January i8j, 
but BtUl he could not set them right. Col. Clarke’s third 
letter convinces me that he does not permit liis figures to 
be called in question by any person. Perhaps, then, one 
illustration of the Coloncrs system of making, or of transferring, 

ratios may interest thn reader. I select his because its source 

31 

may perhaps be pointed out Mr. Colin Brown introduced that 
ratio as from F to B natural in the scale of F. The Colonel saw 
that F, G, A, and B natural were four consecutive long keys, 
and 10 also were G, A, B, and C, therefore the ratio of the one 
ought to do for the other It was excellent geometiy, became 
all the ke)s are of the same width ; only, whether they were 
tones or semitones cannot have entered into the Colonel's calcu- 
lation. 

It may be assumed that Mr. Colin Brown did not construct 
any harmonic inslruinent of six octaves above F, in order to hear 
such a thorough dissonance among the quarter- tones as 45 
Yibrationi sounding in cycles sgainst 32, but that he had a sheet 

of paper before him, and added the intervals ^to i. The 

8 4 

I was for the major tone from F to G, and the ^ for the major 

5 4 

Third from G to D This ? from F to G, might have assisted 

o 

the Colonel to correct his sub-dominant scale. 

Allow me to add a note which may be in tune for Mr. 
George Grove's glossary. I now lecollect that the so-called 
"Comma of Pythagoras ’’ is claimed by Boethius, and, as his 
treatise was once a college text -book, ic was m all probability 
from it that the moderns Tint applied the name " comma ’’ to 
that most minute of intervali. It is a favounts plaything with 
mathematiggns, but, being inaudible as a sound, whether as a 
difference, a ratio, or any other way, it may well be spared from 
booki upon mundane muaic. Wm. Chappell 

SUaflord Lodge, Oatlands Park, Suney 


Typical Diviaion of Btara, — Borreliy'a Comet 

Excuse me asking you to allow me to rectify a statement in 
Nature, voL xv. p 344, col. 2 It is stated there that M, 
Konkoly has followed M. Vogel’s typical division of stars. 1 
beg to observe that this typicA division has been proposed bj 
myself since my first publication in 1866 {Memorte of Che Societa 
Ila 1 iana« icr. Id. tom. L p. 1) and passim in my first publica- 
tions. 

Again yon say that M. Vo^ discovered, m 1S71, the bright 
Imes of B hynt, 1 beg you uso to note Uut these lines wen 
■nnoiiDMd by myself m my first publication of the same year, 
18661 and even pruted In the special cataloeue of spectral itarL 

E ubluhed in Fans in 1867, and widely cucuUted (p. 21). 1 
avfl also announced that these lines were Invisible in after 
yean. 


IS. t8:^] Mtt/k£ 


I do Dot wonder mt these omiulons^ iliice unrortmiately the 
Itallen lu^a^ is very little understood out of onr country. 
Rome, Februtry 34 F. R. Set CHI 

P.S.^On the 15th of this month I obtsined a sight of the 
spectrum of Boreliy'i Comet It was composed of a bnght line 
large in the green, another more reirangible in the blue, 
another /rjj refrangible in the yellow (7) but this was narrow 
and fiinl«- Their figure was approximately as follows 



I could not dctarmine them better. The lines, especially the 
central one, were pretty brilliant. 

Stone Rivers” 

Tub intcrestipg account of the mode of formation of Stone 
Rivem,” given m 'a late number by Sir C Wyville Thomson, 
recalls to my mind some apparent moraines which I observed, 
and somewhat similarly explained, some years ago in the HsrU 
Mountains. In a paper rend before the Geological Society of 
Dublin in 1872,' I thus speak of them "The first thing that 
one notlceii on entering this valley [the ‘ Ockerthal ’] from the 
north IS that the bed of the stream Is crowded with granite 
pebbles and boalderi^ which become of greater size as we pro- 
ceed up the valley The bouldere are soon so large — many of 
them some tons in weight— and are situated so far up the slopes 
on each side, that the first idea is, we have here the morass of a 
former great glacier. 1 looked diligently for ice marks, but 
could see none ; and t soon found that ^e causes which have 
the effect of icattermg huge blocks of rock on the slopes and on 
the bed of the nver are now at work and are dowly, out surely, 
altering the contour of the adioining granitic mountains . . 

All over the sides and upon tiie summits of these mountains are 
scattered the most fantastic piles of Immense boulders. Some 
of them are over thirty feet in height and fonn conspicuous 
objects m the Isndscape ; othen, again, are deep in the forest, 
away from pathways, and are not to be seen until one climbs 
quite up to them It is quite clear that the contiguous 



A pila of irnnito tocIce on a mountain overlooking Ockerihtil 


surfaces of the blochi m there piles are undergoing a slow de- 
composition, that the Joinia are becoming gndualfy looser, and 
In consequence the cohedoo of the component pieces less and 
lere. Sooner or later tha upper portions must either sbp off or 
topple over, and roll down the mountain side. And toib Is not 
mere theory, for 1 hear that every now and then a boulder does 
fiU and comes crushug down the hill until quietly deposited near 
the bottom It would appear that while tne surrounding rock 
hv been decompoaed and has fallen down in the manner Indi- 
cated, these heaps have the longer resisted. But they are yet 
to follow In their turn ; when the atmosphene agencies have 

* " NoUi OD the OeoloBr ef tha Harb,” by P, S Abraham, M A , B .Sc , 
Plain Vtlf to XI. Joun.iR Oaol. Soc. of Iraland, vo| am. Pt 3^ 
P 9 "- "873* 


sufficiently done their work, gnvity will come in and lower the 
whole.” 

Instances of the turnuig over of the edges 'of slaty strata from 
the weight of the superincumbent momd and vegetation are 
common in the Ilartz. I find in an old note-book the following 
entry . — “I was lnteTe<*ted at seeing the upper slates on the left 
wall [of a quarry near Godar] bent so much over that 'their dip 
has b^omc 75'' to tlie north fthe regular cleiavilge djp of the dis- 
trict IS about 40** smtA] Whether Uiis is due to the weight of 
the ground above, to a landslip, or to the action of a glacier, I 
am not quite sure. I incline, however, to the first theoiv, for, 
although the slope of the hill 11 not high, the constant welmt of 
the superincumbent earth and rubbish, bearing downworas for 
ages, would, it seems to me, be enough to cause such a result ” 

Scientific Club Phin S Abraham 

The Measurement of the Height of Clouds 

Among the vaaous parallactic methods for determining cloud 
heights, one of which Mr Malloch has put m practice (Naiure, 
voL XV., p 313), the use of the cloud shadow os a second sta- 
tion seems worthy of notice, as it requires very simple apparatus 
and observations. 

On any partially cloudy day at the sea-t.ide, an observer with 
a sextant may, from a cUlT, easily determine cloud heights by 
the following elements — A. Altitude of a given point of doud 
above the horizon, allowing for dip D Depression of the 
shadow of the same point on the surface of the sea C Sun's 
altitude. D Lineal elevation of observer above sea-level. 
The measurements should be taken when the cloud, the sun, 
and the observer all lie in a perpendicular plane , 1 ^ , when the 
cloud shadow is seen on the sheen of light reflected from the 
wavelets , otherwise azimuth obscrvalionq, and less simple calcu- 
lations, miisL ]>e applied. Full moonlight might also be used at 
night. 

On practically trying this method m September, 187^, the 
time of day was selected when the sun was m the direction to or 
from which the wmd was blowing ; thus the cloud shadows 
slowly sailed along the sheen on the sea, and could be followed 
by succesfiive tiired observations for half an -hour or more, so 
that Lbeir velocity, and any variation in their height, could be 
ascertained. 

The results are of course most accurate when both clouds and 
sun are at considerable altitudes, and I believe that this method 
will give results quite as accurate as the photographic process. 
The rounded forms ore the greatest trouble, and measurements 
of the centres of little isolated masses of cloud arc the best. 
The height of the observer above the sea is of coarse easily 
oblaJned by the angular width of a base measured on the beach, 

The same method might be employed with shadows on land, 
by using a theodolite and a map ; and though it u only appLc- 
able to one or two classee of clouds, yet its simnliaty may 
induce some of your sea-side rcadcis to make such observations. 

Bromley, Kent W. M Fi inders Pethtf. 

The Hog.WallowB of California 

My friend, Mr. Thomas Belt, F.G 5 , has kindly sent me the 
following extract from a paper by Prof Joseph Lc Conte, in the 
American Journal of Science for 1874 (p. 366), m which an ex- 
planation 15 given of the above-named formation (Nature, 
vol, XV p 274) and of similar mounds farther north. It will 
be seen that Prof. Le Conte refers ihcm ^wholly to ‘'surface- 
crohion,” but it is not dear whether he means ■* pluvial” or 
‘‘aenal” croMon, or the two combined. More explanation 
seems required to account for the rtmoval of the erod^ mattn 
over a surface thirtv miles wide without producing any con 
tinuous ravines or otner water channels — 

** /Vnircr Mounds — The irregulaily ramifying grassy glades or 
pralnes already desenbed as existing at the southern extremity ot 
Puget Sound ore studded over as thickly os possible with mounds 
about three to four feet high and thirty or forty feet in diameter 
at base” . . . 

■' The whole country be^een the Dalles and the upper bndfc 
of Des Chutes River, a dlKance of about thirty miles, is hterally 
covered with these mounds,” . . . ” The true key to their forma- 
bon IS given here, as it was not at Mound Frame, by the great 
variety of forms, sizei^ and degrees of regularity which they re- 
sume. ^hey vary in jim from scarcely detectable pimplea tc 
mounds five feet high and forty feet m diameter at base, and in 
form from circular through eUiptic and long-elUptic to ordinary 
hUl-side erosion-furrows and rid^ ” . . 
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No one, I thiok/cui ride over thoM thirty miles ind observe 
closely mthont heuig convinced ibat these mounds are wholly 
the result of Burface- erosion, acting under peculiar conditiooL 
The conditions are a treeless country and a dr%fi soil consisting of 
two layers, a Rne and more movable one al»ve and a coarser 
and less movable one below," , , “ The necessary condition, 

I believe, la the greater movablenesa of the surface soil com- 
pared with the Bub-Boil " . . ** Sarface erosion cuts through 

the finer superficial layer into the pebble layer beneath, leaving, 
however, portions of the superficial layer as mounds." 

** Similar less conspicuous mounds, under the name of “ Hog- 
wallows,' are vrcll known to exist over wide areas m middle and 
southern California.” 

The words in italics are so in the onginal. 

Alfred R Wallace 


SCIENCE AT CAMBRIDGE, MASS, 
'PHERE IS marked activity in all scientific pursuits in 
^ and about Harvard University. The Agassiz Museum 
has at last had its management fully turned over to the 
University, the transfer being effected by permission from 
the State Legislature At present the estimated worth of 
the property is 8322,000 ; the land and buildings being 
valued at 8ico,ooo, and the collections at $60,000 ; the 
rest being trust funds By the transfer. Harvard will 
have the use of the collections for educational purposes, 
and the Peabody Museum of Archaeology will erect an 
edifice connected in plan with the Agassiz Museum. The 
Peabody trust provides for a Professorship of Anthro- 
pology, as well as for collections and a building. The 
Agassiz Museum is arranged so as to display types of the 
whole animal kingdom in their natural classification. 
Great facilities are already furnished to students and 
specialists, and these facilities will now be further in- 
creased The force employed in the Museum is sufficient 
not only for the care of the specimens, but also to aid 
in new research 

There is a steady increase in the number of Harvard 
students in the scientific courses — physics, chemistry, 
natural history, botany, anatomy, and physiology. Text- 
books are little used in these courses ; students are re- 
quired to handle the things themselves, in the labora- 
tories. “Summer schools” are conducted from June to 
September, in which teachers from the public schools 
become pupils. Chemistry has been taught in these sum- 
mer schools for three years, geology and botany for two 
years, and zoology will be undertaken this year under 
Assistant- Professor Walter Faxon. Prof. Shaler’s Sum- 
mer School of Geology is the most widely-known of these 
enterprises, This year it will be conducted with head- 

S uarters successively in the Connecticut Valley, the 
erkshire Hills of Massachusetts, and the HeJderbe^ 
or the Catskill Mountains of New Yoik. The class will 
be limited to fifty members. After the school closes, a 
trip will be made by those who can join in it to Cleve- 
land, Nashville, Louisville, and the Mammoth Cave. 
Besides the Summer Schools, there is also organised a 
series of four courses of lectures to teachers, which in- 
clude laboratory work. These are given on Saturdays 
from January to May. They embrace geolojy, physics, 
botany, and zoology, and have the services of Professors 
5 haler, Trowbridge, Goodale, and McCrady, and some 
assistant-professors of special repute. There are about 
forty members to a class. 

The Boston Society of Natural History sustains a 
similar series of course-lectures to teachers during the 
winter months. The instruction Is practical, as far as it 
can be made so by the illustrafive specimens in the 
Society's collection. Prof. Shaler is uso organising a 
system to furnish teachers with selected specimens and 
appropriate text-books and descriptions. It is expected 
that .-^his new system will be the means of inducing 
teachers in the public schools to make further collections 
for their own use and to instruct their scholars. The 
Harvard Natural History Society is very actively engaged 


in promoting scientific education, especially among be- 
gin nen in such studies. Prizes are offered for the best 
essays of the students upon their actual observations 
in natural history and botany, A free course of six scien- 
tific lectures is furnished by this Society, the lecturers 
being eminent speaalisti in the University. Two scien- 
tific associations at Cambridge are also doii^ active work 
— the Nuttall Ornithological and the CambridgqiEntoino- 
logical Clubs. The latter is the larger of the two, and 
contains many members of eminence. It publishes a 
penodical, the Psyche, The Nuttall Club puUishes a 
quarterly magazine, the Bulletin, edited by Prof. J. A. 
Allen. This list of scientific enterprises in and araund 
Cambridge, Mass., is by no means exhaustive, but it will 
give a fair notion of the activity with which they are pro- 
moted at the present time. It is hoped that the present 
year will be marked by even greater effort than its pre- 
decessors. 


NATURAL HISTORY AND GEOLOGICAL RE- 
SULTS OF THE ARCTIC EXPEDITION 

^HE public will, we are sure, be glad to hear that 
^ though the Admiralty have dcchnd to undertake or 
assist in the publication of the results of the late British 
Arctic ExpeditioD, beyond matters purely hydrographi- 
cal, the natural history and geological collections brought 
back by the expedition are being rapidly arranged and 
named. The wbolb of the numerous collection of fossils 
from the Sdunan (Wenlock), Devonian, Carboniferous 
Limestone, and Miocene rocks of the coasts of the cir- 
cumpolar sea have been examined by Mr. Etheridge, the 
palsontologist of the Geological Survey, and found to 
contain several new and interesting forms, which will be 
described in his forthcoming paper, at the Geological 
Society, on the Arctic foisiTs brought back by Capt. 
Feilden, RA., and which will accompany a paper by that 
officer on the rocks and general geological facts observed 
by him in the Arctic area. 

We especially rejoice to find that Capt Feilden has 
brought back a large senes of notes and portions of rocks 
glacially scratched and scored, scratched boulders and 
pebbles, which will throw much light upon the manner in 
which this country was glaciated dunng the Drift period. 
It will be seen that stones on a headland coast can receive 
the greatest possible amount of glaciation by the mere im- 
pingmg of floe-bergs, driven by violent gales and currents, 
on the breaking up of the pack. On the much-vexed 
question of the parallel roads of Glen Roy, light also may 
possibly be thrown, for terraces fringe nearly every valley 
nanking the Arctic coast, formed by fresh water, dammed 
by pack ice. These rest on marine b^s of boulder clay, with 
sea shells, which rise to heights of more than 500 feet 
above the present sea-level, and prove the recent eleva- 
tion of the land, which movement is still gomg on ; the 
marine beds outside the ice foot fringing the coast of to- 
day will doubtless ere long be elevated above the water- 
level, and be covered with the latest fluviatile terrace 
behind the pack. 

To those accustomed to the magnificent results brought 
to England by perfectly equipped expeditions like that of 
the Challenger, proccedmg leisurely tnrough seas teeming 
with the luxunance of tropical hfe, the collections brought 
back by the Arctic Expraition may appear small ; but 
we feel sure when the specimens are fully catalogued, and 
the difficulty realised of carrying heavy specamens of 
rocks and fossils when up to the arms in snow, and of 
securing insects with fingers numbed by a temperature 
of 50° below freezing, it will be felt that the naturalists 
of this expedition have made excellent use of their oppor- 
tunities. We may mention that the extensive scries ot 
Miocene plants associated with the thiity-feet coal-bed 
of Lady Franklin's inlet will be desenbed by Prof, O, 
Heer, the insects (recent) by Mr. McLachlan, and the 
fishes by Dr, Gunther, of ±e Bntish Museum. 
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THE PHYSIOLOGICAL ACTION OF LIGHT * | 

7i7£fV M^ihod of Exptrimenimg . — One of the chief 
^ ^ difficuliiei in arfiving at the exact relation between 
the ^ectncal vanation and the luminous and colour in- 
tensity of light, waa the continual'y diminiahing sensibility 
lo the stimulus, owing to the abnormal conditions of the 
eye nhen removed from the head. When the experi- 
ment begins, the eye is remarkably sensitive to light, and 
a large variation of current is obtained ; but the amount 
of this current is gradually falling, in consequence of the 
gradual change in the parts of the eye, owing to their loss 
of vitality and sensibility In fact, the parts are dying — 
the blood is not circulating, and molecular and chemical 
changes are slowly occurring. In the case of the frOg 
however, it ii a lAct that the retina retains us sensi- 
bility from three to four hours, and sometimes longer. 
After a lapse of two hours the frog’s eye frequently re- 
mains m a tolerably stable conditian, in which u d oea not 
lose sensibility rapidly. This condition may last for loir 



Diiatam ■hovtni' urnnscniert or xppar«lua la (ha experiment an eye o 
frop A, Kya ihowinf tha electiMBi Hj in contecl with il b. Skin re* 
moved, and subculancoua tiiiiiue m canuct wiih oiher Mlecirode, a x, 
Key c, Galvanomeier Ai raw* indicate diractlunoTcurrenl Comoa, 
poaUiva Back, negative 

or five hours. In order to get rid of the difficulty of 
jtradual death of the {parts, various methods were tried 
in earlier experiments in the attempt to remove the eye 
ai quickly as possible, and lo make the observations 
rapidly. In the case of the warm-blooded animals this 
did not lead to good results, because the sensibility to 
light disappeared In a very few minutes. On several 
occasions the posterior aspect of the eye was exposed m 
the living anaesthetised warm-blooded animal, and on 
bringing one electrode into contact with the severed optic 
nerve while the other touched the cornea, the observa- 
lioui were tolerably constant. This method was trouble 
some and difficult. 

These experiments are now made in a different way. 
By placing a frog, rabbit, or pigeon under the influence of 
chmolme, the animal remains niotionless, A small por- 
tion of the surface of the cranium is then removed so as 
Co expose a portion of the brain One of the electrodes 
is brought into contact with the surface of the cornea, and 
Ihq other with the surface of the brain. The blood is 

' FHday cveDlng Lertura by Wrof Janwi Dawnr. M A., ai The Royal 
1 iuucutk>D, March 31, 1B76 baa Nature, tuI vnt. p 004 


I Still circulating. A current is obtained ; and all the 
I effects 1 have just mentioned may be observed with ease. 
The animal remains in this condition, retaining its sensi- 
bility to Che action of light, for as long a period, in the 
case of the frog, as forty-eight hours. These observations 
led to the discovery made recently, that there is no 
ncceSBtty for even exposing the surface of the beam. That 
IS to gayw the action of light can be traced, if needful, 
through the whole body. If, for example, we take a Trog, 
place It m position, slightly abrade the skin oathe surface 
of the head or back, or any part of the body, then adjust 
the electrodes, one in front of the cornea and the other 
upon thcabrad^ shin, we obtainan electricil current which 
15 affected by light in the ususl way. But if the electrode 
in contact noth the cornea be shifted to some other part 
of the body, a current may be obtained but this current 
is not aensitiva to light. In order to produce the specific 
action of UghC vpoa the eye, the retina must be included 
in the circuit xhis discDvery enaUed us to peiibriam iny 
experimeniB- without injunn^ the animal, oMpt to the 
extenb ofi abnding os lemoumg a email portioa of skin. 
It at once opened up the way for making' observations 
upon waunrbuMided animals (one of the chief djfficulties 
in oureiriicr invesiigatione). For example- . give a rabbit 
or a guinea-pig a small dose of chinoUne, and the animal 
remains prostrate and ciuiet Then cut ofT a little of the 
hair from the surface ot the head at the back of the neck, 
and abrade the skin so as to have a moist surface ; bnng 
the electrodes into position, placing one in contact wiin 
the abraded lurfoce, and the other in contact with the 
surface of the cornea, and you will at once obtain the 
effect. 

Action of Light in Warm-hloodtd same as in Cold- 
bioodea Ammals,^^^ the use of chmoline we were able 
to make experiments of the kind just desenbed for a con- 
5 deniable time, without the necessity of maintaining arti- 
ficial respiration. The result of those investigations upon 
warm-blooded animals has been to show that m thejw, at 
in the cold-blooded, light produces first an increase in the 
(lectric current on impact ; continued light usually causes 
the electrical current to dimmish , and on the removal of 
light, there is a second rise, as described in the case of the 
frog. In our earlier investigation^ we always observed in 
the case of warm-blooded animals (when the eye had either 
been quite removed from the body or was receiving an in- 
adequate supply of blood), that the action of light caused a 
negative variatun, that is, a diminution in the clectncal 
current By improved methods, however, which have the 
effect of placing the eye m conditions more normtlj we 
find that light causes a positive variation, that is, an in- 
crease ; thus agreeing with what had hitherto been 
observed in the eye of the frog This is a pome worthy 
of notice, Du Bois-Reymond showed, even in the case 
of sensory nerves, that physiological action caused a 
negative variation. But it appears that in the case of the 
retina the action of the normal stimulus is to cause a 
positive, not a negative variation. 

Experiment IV ith the Living Lobster — The action of 
light can be readily shown in thij animal. Fix it loosely 
in a cloth, and lay it on the table m a slightly oblique 
position. With a small trcijhme remove a circular por- 
tion of the carapace, about three millimbtrcs in diameter, 
and expose the moist tegumentary surface. Bring one 
electrode into contact with this surface, while the other 
touches the cornea. The usual effects of light may then 
be noted , but in the case of the lobster, the variation 
caused by the impact is greater than what we have nouced 
in any otaer animal, often amounting to one- tenth of the 
total amount of current Another interesting experiment, 
comparable with that of the two eyes just described, mqy 
be made on the lobster by placing an electrode in contact 
with each cornea The result frequently is apparently no 
current, but in reality the currents neutralise each other. 
Light foiling on the one eye causes the needle to move, 
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lay to the left, while if it fall on the other eye, the needle 
iwervei to the right. When the eye of the lobfterp re- 
moved from tUe body, wai divided longitudinally into 
legmenti, each segment wai found leniitive to lighL The 
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effect of light was then to increase the pnmary ciirrcnt. 
hut no inductive action was observed on withdrawal 
This observation is interesting as a con firm ati on o< the 
views of ph) Biologists regarding the mode of action of a 
compound eye 

Mode of Kx-periment on Eye of Ftsk — An experiment 
upon ihe eye of a hsh may be made in a very simple 
way, by a method adopted in Prof. Strieker's labora- 
tory in Vienna. Take a fish and give it a very small 
dose of woorara It soon becomes almost motionless, 
and sinks in some cases to the bottom of the vessel 
The animal would soon die in consequence of paralysis 
ol the movement of the gills neces^^ary for respiration. 
But, if we take the animal out of the water, put it upon a 
glass plate, introduce a little bit of cork under each gill, 
and then by means of an india-rubber tube placed in the 
mduth, allow a little water to flow over the gills, the fish 
Will live out of water for many hours. By this method 
may be made the experiment upon the eye of a fish with 
like results 

Observation f^n Human Eye . — Having succeeded m 
detecting the action of light on the retina of the living 
warm-blooded animal without any operative procedures 
It appeared passible lo apply a similar method to the eye 
of man For this purpose, a small trough of clay or 
paraffin was constructed round the margin of the orb^, 
so as to contain a quantity of dilute salt solution, when 
the body was placed horizontally and the head properly 
secured. Into this solution the terminal of a non-polar- 
isable electrode was introduced, and in order to complete 
the circuit the other electrode was connected with a large 
gutta-percha trough containing sale solution, into which 
one of the hands was inserted. By a laborious process 
of education it is posnble to dimmish largely the elec- 
trical variation due to the involuntary movements of the 
eye-ball, and by fixing the eye on one point with concen- 
trated attention, another observer, watching the galvano- 
meter, and altering the intensity of the light, can detect 
an electrical variation simdar to what is seen in other 
animali. This method, however, is too exhausting and 
uncertain to permit of quantitative observations being 
made: • 

i^xplAHOtion of Viirtaiton in Direction of Cufrent , — 
One phenomenon particularly attracted the attention of 
phyalologisU, and especially of those who first saw the 


experiments, viz, that sometimes, in the case of the eye 
of the frog, light produced an Increase in the electrical 
current, and in other cases a diminution. This we could 
not at first account for. But we have been able to make 
out that the positive and negative vanation, or the in- 
crease or diminution of the natural current on the action 
of light, depends upon the direction of the primary cur- 
rent, when the cornea and brain are in circuit, -ff the 
cornea be positive and the brain be negative, then light 
produces an increase of the electrical current If, on the 
oiher hand, the cornea be negative and the brain positive, 
light then produces a diminution m the electrical current, 
ft IS thus conclusively shown that the current superadded, 
or if we may use the language, induced by the action of 
light, IS always in the same dirccion , only in the one 
case It is added to, and in the other subtracted from, the 
primary current 

The Use of E^nal and Opposite Currents — Many 
experiments were performed in which equal and opposite 
currents were transmitted through the galvanometer at 
the same time By the use of resistance coils, it was not 
difficult to balance the current from khe eye ; but, owing 
to the inconstancy of even a Darnell's cell in such expe- 
riments as these, it was impossible to avoid fluctuations 
which might possibly have been mistaken for those due 
to the action of light. This difficulty was got over by 
what was formerly called the double eye experiment^ in 
which two similar eyes are placed in reversed posuions 
on the electrodes, so that the current from the one neu- 
tralises that of the other. When this is accompUahed, it 
IS easy by means of a blacken -d box, having a shutter at 
each side, to allow light to fall on either the one eye or 
the other, and it is then shown that the galvanometer 
needle moves either lo the right or left, according to the 
eye affected. Instead of removing the eyes from the head 
and balancing them as just described, it is a much better 
method to apply the two electrodes directly to the corneas 
in ilieir natural position By a little raampulation, it 19 
possible to obtain two positions that seemingly give no 
elcctncil current, In these circumstances, light, allowed 
to fall on the one eye or the other, produces the effects 
above detailed 

Action of Polarised Lx^kt and Colours of Spectrum — 
The next point investigUed was the action of polarised 
light and Che vanous complementary colours Early 
expenments, by passing light through solutions having 
various absorptive powers and by the direct coloured rays 
of the spectrum, &c., lead always to the same conclusion^ 
namely, that the most luminous rays produce the greatest 
e^ecL For studying the action of polarised light, the 
simple contrivance of a black box, having a hole on one 
Mde of it, placed over the eye, may be employed. Oppo- 
site the hole two cylindrical tubes of brass, each carrying 
a Nicol’s prism, were placed, and between the two pnsms 
a chin place of quartz 15 in 1 reduced, producing the various 
colours of polarised light on rotating one of the pnsms 
The general results were exactly the same as with the 
colours of Che spectrum In all cases, the impact of the 
yellow rays produced the greatest cfftict It has also been 
ascertained by this method that the effect of the impact of 
light is much mo'-e regular than the effect of its removal. 
The results of one senes of observations are given in the 
two fol'owing tables 

Action on Frog's Eye of Colours of Polarised Li^ht. 
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ActUn 0m Frog's Ey£ of Spectrum of Oxyhydrogen Flame 
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SIR WILLIAM GROVE OH THE RADIOMETER'^ 

CIR WI^LTAM GROVE descnbcfl some experiment, he had 
^ re'cntly ni'xde with a modificition of Crookei'a radioTi“ter 
After a few piefalory trial*, such as coving one-lialf of Ih- bulb 
mth tinf )il and electnim^ it, which (lave no notable rr soils, he 
devis-d a melnod, shown in ihe accompanying sketch, by which 
he couid electrise the wholi of the internal ayitem Four alu- 
ninmm vane«, each blackened on one si le, had raelaltic arms 
and a metal point at their crossing that reded in a met il cap 
The latter was united to a plallnum wire ihit passed through a 
glass tube and was fused into it, the platinum wire pro'ruding 
i^isily, the gJasi tube was fused inside the apparatus and her- 
metically sealed, the end of the platinum 
wire being exposed. The vacuum in th a 
apparatus was considered by Mr. Crookes' 
t ) b^ as per'ect as in ho radiometers gene- 
rally, but Sir Wdlam Grove doubled that 
It was so The folio wing were the rcBulti , ~ 
1, Wdh the funt light of a lucifer match 
or of one or two caadlci, the vanes in- 
variably turned the opposite way to the 
normal, the polished [surface being re- 
pel! d 'W ith a dark heat, as from an iron 
fihovel heated short of redness, ihey went 
the normal way. These cffectB continued 
for several days, but not permanr ntly , 
the apparatus seemed to have leaked and 
to have become sluggish and irregular, 

2 0 1 electrising the protruding platinum 
wire with a rubbed roa of glass or sealing- 
wax, the vanes rotated lomeUmci one way 
and sometimes the other 

3 On connecting the negative pole of a 
Rahmkorf'a coil the results were iincer- 
taiD, but the positive pole caused the vanes 
Co rotate steadily, and its effect was even 
better than that from light or heat In 
the dark the effect was very beautiful, os 
the dark vanes moved through a phos- 
phoreacent glow The total results were 
considered by Sir William Grove to be 
somewhat negative, but they tended to 
show that all the effects were due to resi- 
duil air. lie suggested in explanation of 

the lust experiment, that more electricity would escape from 
the rough than from the polished faces of the vanes, as the former 
prcsenicd a vast number of pointi Consec^uently the rough faces 
would produce more disturbance of Lhc gas in front of them, and 
would IhcmsclvcE be more affected by the reaction than the 

C lane fa:es. The polished surfaces being repelled by luminous 
eat IP, however, very difHcuU of e^lanation. 

In hii second notice Sir William Grove described some further 
experiments he had made with Crookes's radiometers mnee the 
la^t meeting of the club He did not now eatertain much doubt 
that these mnvemenis are due to the effect of residual air Mr 
Crookes had kindly made a second instrument for him, and the 
one that he described at the last meeting, of which the vanes 
were metallic and in metallic connection with a plaiinum wire 
that protruded outside the apparatus, bad been re-exhausted 
Both now act normally, the black faces of the vanes being repelled 
by light and by heat When ihe protnidin j wire is now elec- 
tnied by a Rahmkorf’s coil the effects that were previously 
observed ore altogether absent, there 11 not the slightest 
lumuoiity round the vonesi and the current does not pass. 
But alAough the current is now incapable of tnveriing the 

^ Ab tract oriwo cominiinlcatlen^by the lloi Sir Wilbui Crove, F R S , 
10 the PhiliMnnhiciii Club, May iB oad June is. >876 
* Who kindly nade 11 for m* fron my descn^ioi — W. H G 


small apace of one-tenth of on inch that lepara^ci the vaiMi 
from the gloss, inductUin acts across it just as well as befoK 
Thu is shown by the readineai with which the vanes follow the 
movemenla of a piece of rubbed glass or sealing-wax held near 
the apparatus. It 11 therefore evident that the effects of attenu- 
ation of air upon diechirge and upon induction are not the same 
When otlcnualioa hu comment and li increasing, the dis- 
charge passes more and more rapidly, until it becomes a glow, or 
according to the old theory of electricity, polarisation becomes 
more and itinre readily subverted , but a further attenuation stops 
ihe discharge entirely On the other hand, induction continues, 
and appeirs to l)e in no way lessened by extreme attenuation 
These results cannot be accounted for by the ol 1 theory that 
di»charge is the consequence of subverted induction. 

It farther spp^rs that a radiometer is a most delicate electro- 
scope lly tilling it until the vancs touch the glass, the interior 
of ilie g'ass may be e'cctnsnJ, and it will then Tcm'iin for days in 
that coiditi m. lie had performed this operation eight days ago, 
and the movement! of the instrument by light or heat have been 
thereby wholly checked Every endeavour has been mode to 
diicbarge or neutralise the electricity on the glass surface, os, for 
example, by covering the exterior of the globe with tinfoil and 
connecting this with the plali'ium wire, nevcrthel-ss the gliss 
remains charged, showing what a perfect insulator a good 
vacuum it. ^ 

The above 11 a enny of the abstracts in the club book They 
are now furlber pubUished, as some partial notices of them have 
appeared in foreign journala W R. G, 


THE NORWEGIAN NORTH SEA EXPE- 
DITION, 1876 » 

II. 

Researches relating to the Salt-water Fisheries. 

■DY the side of the more strictly scientific researches it was 
^ also our iDlcntion during the expedition, if opportunity 
offered, to give close attention to all the circumstances that 
might stand in any connection with or throw any light upon our 
most important salt-water fisheries As I already during a 
series of yean had been engaged in the study of our fiiheries, 
the prosecution of ihe^e researches was committed to me. 

For thi! reason there was added to our other equipment 
various fishing apparatus, as hooks and lines for deep-sei fish- 
ing, and several sorts of drag-nclB wi^h varioui sices of mesh. 
The use of such implements could, as a matter of course, onlv 
be reckoned upon in good weather and with a pretty smooth 
sea, which we, however, b^d promised ourselves might o.cur at 
least now and then during our three moutlis' excursion at the 
best season of the year. But the state of the weather was un- 
foitunatcly so utterly unfavourable during our whole expedition 
that the employment of the apparatus we have referred to waa 
not to be thought of For the same reason the apparatus for 
measunng the velocity of the currents, exceed logly important in 
ihe first pliicc for the physico- meteorological researches, but 
alio for those with which wc are now concerned, could not be 
brought into use During the few fine days we had u the 
course of our expedition we were toi near the coast for these 
researches to have any special intcre>>t 

Although the state of the weather thus laid insurmountable 
obstacles Tn the way of the reiearc'ics referred to, I have, how- 
ever, during our ex pcdi Lion, been abli to establish certain facts 
which, in my opinion, are of no inconsiderable importance in 
this direction, and will be of great use m guidinj us m the con- 
tinued practical scientific researches concerning our fishcriea. 
It is of these facts that [ now proceed to give some details 
It is ascertained by our lounding! that off our cout there aic 
several hsh-banks of whose existence there was no previous 
knowledge, and on which a profitable fishery with bank vessels 
may certainly be earned on during the summer months 

The so-called " Storegg ” (great edge) off Romadol's Amt has 
been from old times famous for its immsasurable richness in fish, 
and there has been an obscure tradition that it was not the only 
point where such fishing could be earned on on a large scale, but 
that there were to be found Minilar rich fish bank^ ai many other 
points far out in the open sea, ■•were man oily fortunite enongh 
CO fall upon them." The mystic account of the "liavbro" (aan 

■ 1 miy itata that Ihe elecin ity did ultima’ely become dmipated, b'li 

not until fecvcral weeks had elapeed — W. R ^ ^ 

■ By Prof G. D Son FfOm Chn iiama Da£N*uUt of Januery a? Lon- 
iinocd framp 414 
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pier or jett j) hu now been for the moefc pert explained by tbe 
ftorveyi let on foot dunng our exncdiilod. The '^Storeeif” 
it ootning else than ■ piece of the edge of the extended bamer, 
which in the weft formi the boundary line beyond which lie the 
cold polar «ea>deepfl. That ao clear a knowledge of this edge 
within a very limited extent baa been already obtained, without 
the leaft idea being formed aa to its proper connection, naturally 
ariaea from the polar sea-deepa here running in cloaer to the coast 
than af any other poinL A new piece of the contlnuaiion of 
thia edge had alreaay been found by aonndinn made from the 
Btamcr Hamieen^ and we luve now been able to eatabliah ita 
exUtence at leveral other points, and that both farther south and 
farther north it retirea more and more from the coast to a distance 
of from twenty to thirty Norwegian (140 to 210 EoglUh) miles. 

Although iL mav not be constant everywhere, it appears, how- 
ever, to be the rule that at the bottom, at the farthest boundary 
of the barrier, before It slopes towards the great depths lying 
beyond it, it rises somewhat, and assnmes aimaltaneously a hard 
Btonj character, as is the case, as u well known, at the Storegg. 
At me fiiit sounding, when we went out from Hiiaoe, we struck 
this ed^e at about twenty Norwegian (140 English) milea* dis- 
tance from the coast (stations 16 > and 17 ”). The bo tom, which 
before had everywhere appeared to be so t, aoddenly, at a depth 
of 221 faihoms, became hard and stony, and retained this cna- 
racter even after it had sloped about fifty fathoms down towards 
the deep sea lying beyond That there was here a pretty abrupt 
descent is clear from the dncnmstsiioe that we already at the 
next station reached far down into the cold area with a 
depth of 41a fathoma, and a bottom tempermtare of -1- 1° 3 C 
Fa^er north, about the latitude of Trondhjem, we found 
at a depth of 190 fathoms, and Lkewise on the boundary 
line between the warm and cold area, a very similar edge with 
rocky bottom, which falls off with a pretty steep slope towards 
the west (Station 89 Also on the opposite side of the tract of 
lea we traversed. We had occasion to obaerve a similar state of 
tilings Off the Fsroe lalbnda, and at a considerable distance 
from them, W9 were fortunate enough, thcMigh the weather Was 
exceedingly unfavourable, to find the outer edra or opposite 
pomt of the extensive Fieroe bank (Station 38*), wheraby its 
extent and configuration could be to some extent determined, 
and the state of thingi here appears to be very ainuUr to the 
StORgg 

By ibc carefully-planned soundings which were undertaken 
from Ramsen Flora westwards, there could be established at a 
oomparative] V inoonaiderabJe distance /ram the coast, the exist- 
ence of a hitherto quite unknown, well-defined, steep bank of 
conaiderable ex'ient, with a hard bottom, and a depth of only 
62-93 fathoms (Stations 63,° 64," 65^) Beyond this there was a 
very gentle and even descent towards the great deeps, but we did 
not here meet wAh any true edge as at the StorejEg. It may be 
added that in the outer part of Soane Fiord (Sognfjsen), we 
found a pretty extensive plateau, with a hard stony boiiom, and a 
ilcm both mwards sod outwards (depth from ao6 to 2 1 1 Ctihoms). 

That all the points menUoned above an excellent fishing- 
gnnindi 1 have not a moment's doubt. Everywhere, where at a 
considerable distance from the coast, such banks with hard or 
stony bottom have been found, there have always on closer exa- 
mination been found large quantities of Aab, and although an 
attempt made by us by atrachmg to the lead a abort line with 
hooks and but Was unsuccess ful, there cannot be any negative 
conclusion drawn from this method of research, which was un- 
fortunately, by reason of circunutancci, very unsuitable for the 
purpose. 

The kinds of fish which are found on the sea-banks arc, aa is 
well known, principally ling, torik (^rormivj vuigartM), halibut, 
and cod, the so-called bank cod 1 have already, m my reports 
to the department, clearly set it fuilh as my opinion ilial the 
so-called bank cod la not a different variety from the well-known 
winter cod, or jArcit/j which in winter and all through the spring, 
visits our cout for the purpose of spawning. The earlier hypo- 
tfaeam toncerning Ihe migrations of the wmter cod from 

great distancei in the sea, 1 have, aUer a close study of tbe nature 
of tfau frsb, been obliged entirely to abandon, and the experience 
obtained during our expedition confirms me m thi-i. It Is my 
conviction lhat the winter cod, wh ch is to be found along our 

■ StalioD 16, lit, 6a° aj' 9" , long a* 1/ E from Gnenivlch 

* SuiioD 17,111 6a' 3a', luu£ a^VE /ram GrecDWiLh 

S Eiitlon Bg, liL 6^” lopg 6* 7 5" K fromi^Mawich 

4 Slition 3B, 111 69*37' long 3*47'W from Green wiJi. 

5 .S iLion Gj, 64' 41' 3 ' N L. j 9 £ froni Graenwicli 

4 Station 64, 64* 4^ N , fi 5u' F. from Greenwich 

7 bUUon C3 64* 4a' 5' N L , B* 39' fi fiom Greenw ciL 


coasts during winter, and which Is tbe Object of soihie nf our 
most importsmt fisheries, l| during the rest or the year distributed 
only over that met of sea whoae bottom forms tbe barrier 
against the polar sca-deeps lying beyond it, and that the outer 
bound Biy of this barrier (the so-called Havbro), with Its weli- 
dcvelop^ animal life and favourable bottom, forms a tuitaUe 
habitat for innumerable mulutudea of this fish. * 

Very diiiimLlar are the arcum stances with reference to the 
second of the varieties of fish most important for our fisheries — 
the herring. Here my earlier researches have led me just to the 
opposite conclusion. While the cod is evidently a genuine 
bottom fish, and aa such dependent on the nature of the bottom 
and partly on the depth, the herring, on the contran, in conse- 
quence of its whole nature, is a genume pelagian nsh, and its 
occmrence i4 therefore exc^ingly independent of the depth or 
the nature of the bottom, but, on the contrary, deprndent on the 
physical and biological condiilons In the upper stratum of the 
sea As these are very changeable, this species of fish may have 
been furnished wAh means to enable it speedily to seek out the 
most favourabli tract of bcl The herring has also, as contrasted 
with the ood, obtained its eleguitly-compressed, wodge-like 
form, whereby with the speed of an arrow it can shoot along 
through the water, and in a comparatively short time traverse 
long distance!. Although 1 do not adopt the old ideas, according 
to which the spring hetnng comes aa It were from the Ice-covcrcd 
sea alMMit the North Pole, I am, however, inclined to believe 
that, not Only when it vUiti the coast to spawn, but also dunng 
the rest of the year, It undertakes irregular migrations in the open 
sea. Tbe dutribntlon of the herring in the sea is dependent on 
the dlstnbulion of the small animals which form Its food. 
These small anloiali are all pelagian, mainly small Crustacea of 
the order Copepoda, which aaep more or leas near tbe surface 
of the sea, and are commonly known by our fishermen 
under the name of ** aat." Only when the herring dunng 
win' er resorts to the ooait to depoilt ita spawn are its move- 
ments for the time independent of the occurrence of '*aat" The 
whole other part of the year, on Ihe contrary, the shoals range 
through the open sea, inumuch as they prefer to betake them- 
selves to that region ^ the sea where, at various seasoDS, there 
11 the greatest abnndanee of aat '' The great mass of the 
herring shoals can thus very naturally, towards the approach of 
winter, or at the time when ihe dcvdlopment of the organs of 
generation drives them to resort to the coast in order to spawn, 
he found sometimes at a less, somelimci at a mater distance 
from their spawning places aocordlng as the sea In one direction 
or another has the greatest abundance m " aat." On this again 
mainly depends, 1 am convinced, the fluctuations in our spring 
herring fisfacnea. For as the spawning migration begins long 
before the roe or milt are ready to be depobiied, the mass of 
herring, if at that point of tune it finds itsmf close to the coast, 
will reach it so early that it will be obli^ to remain there for a 
considerable lime, iSuring which it will naturally come to seek 
closer in towards the ooa-t in the fiords and bays In the con- 
traiT case, when the mass orhemng at this point of time finds 
itielt at a considerable distance from its spawning places, so 
long time will have passed before it reaches tnem that toe spawn- 
ing process will go on immediately aAer their amval at the coast. 
The herring wilF then remun only a short time along the coast, 
and the spaivning will then for Ihe most part be carried on on 
the outcniiost b-^nka, less acceasiblo to the fishermen, in other 
words, the spring herring fisheiy will be very short or exceedingly 
unsncccssfuL 

This IS, in short, the theory which 1 already, several years 
ago, in consequence of researches made by me sJong our coasts, 
wax led to advance as in my view tlic only probable scientific 
explanation of the remarkable irregulanLies which in conrie ol 
time are obiervable in our spring hemng fiahenea. 1 have, 
however, unfortunately this time only very few facts to support 
my theory with, and 1 cannot, therclore, be surprised if it has 
been received with mistrust, as merely a hypolhcsii There are. 
indeed, a few reports from seamen of their having obaerved 
large herring shoals far out in the open sea, immediately before 
Ihe beginning of the spring herring fishing, as there have been 
observed by others at vanoui seasons of the year great ol 

"aat*' at different points in the sea, and we have information 
ccraoerning this last phenomenon, partly alio from trustworthy 
scientific men (Kroeyer), and that just from that region of the 
sea, which here mos interests us ; but these statements were, 
however, too few lo form complete evidence that the open sea Is 
in fact a suitable dwelling p^ace for the enormous maisci of herring 
which at certain seuDns of the year move towaidi the ooasU 
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During our expodidoo 1 thcrdbre coniidered it b very im- 
porUot object to eximine cloiely the dJitribuiloo of the “ut" in 
the tract of set over which we lailed. For thti purpoie the sea 
woi examined almost daily, often several times a day, by the 
help of a surface-net The results of these examinations com- 
pletely confirmed my previous view on this point During the 
whole pauage from Norway to the Faroe liJands, the sea was 
found everywhere filled with enormous masses of the so-cslled 
red aet ’* (almost exclusively Calanus finm<irckicus\ which, as 
is well known, forms the foi^ best liked by the herring, and, 
what drives to be remarked, the quantity of thu **Bat*’ 
appeare "to increase with the distance from the coast, being 
greatest at a distance of about twenty Norwegian (14a English) 
miles. Besides the '* red aat ” we also observed farther out to 
sea, great quantities of another pretty blue sort of aat ” {Pan- 
tiUa Paiersonii\^ which appears to belong more to the Atlantic 
Ocean, and which, to distinguish it from the other, mi^ht be 
called the '' mackerel oat," as it probably forma the pnncipol 
food ol the mackerel at those seasons of the year when this nsh 
1 b not in the neighbourhood of the cout. Thia ‘*aat” also 
shows itself sometimes, particularly during great takes of herring 
in summer, among the " red aat'* dose to 5 ie coast When we 
went northwards from the Fsroe Islands Cowsrd Iceland, it was 
remarkable that the "aat" almost entirely disappeared from 
the ica. At the same lime the sea had assumed a very different 
colour. While during the whole passage from Norway to the 
Fsroe Islands it had been a deep blue, it was now (a light, 
dirty, greyish-green. Thu peculiar circumstance^ for which I 
cannot yet account, but in which a peculiar relation of the 
ocean current! cerlamly plays a considerable part, appears to 
stand in dose connection with the occurrence ol "aat," and will 
be the subject of careful researches during our next expedition. 
I hsd a very convenient opportunity of observing this pheno- 
menon from my cabin, the light of which was almost on a level 
with the sea. When, by the pitching of the vessel, the gloss 
was washed over, the whole c»ia was dearly illuminated with 
a very beautiful, mtense dark blue light, and I have often, when, 
after my work wsj ended, I was taking a little reat in my cabin, 
been greatly delighted with thu phenomenon, which so strikijigly 
remmded me of my stay in the south the preceding winter, and 
my ever-memorable visit to the blue grotto at Capri. Now, 
on the contrary, the illuounatlon was quite different, namdy, 
light greenuh. This colour remained constant so long as we 
were in the navigable water near Iceland, and the sea was 
everywhere, as has been stated, almost completely free from 
"aat." The previously-observed state of thinga recurred first 
when we, on our return voyage, approached the coast of Norway. 
The water resumed its beautilul bme colour, and the tea swarm^ 
with "aat” 1 cannot help supposing that the conditions 
observed during our expedition Is not always the same, as 
several recent accounts state that the sea about Iceland is 
specially rich m "asL" It appears as if the constant westerly 
storm, which we had to put up with during our expe- 
dition, m combination with the strong up- going current, had 
had a disturbing action, and forceef the mass of "aat" 
farther in towards the Norwegtan coasL If thu should 
in fact be the cose, a supposiuon which in the mean time with 
the little experience we have yet had on the point con scarcely 
be support^ with full evidence, there may be seen In this (if 
the above-mentloocd theory of mine with reference Co the migra- 
lioDs of the herring be accepted) a good omen of the improve- 
ment of the spiiDg herring fishciy m the near f^uture. That the 
herring is where the hemng food (the "aat") u, I consider a 
lettlea point. Although we unrorlunately hod no opportunity of 
directlv establuhmg the presence of herring by the nelp of our 
nets, there were not wanting the best signs of it at the pomts 
where the "aat" was most numeroui. Not a few whales (both 
sUdtktml^ Physalus anhquorum^ and staurhyrmnE^ 
diotor) were observed at such places, as well os large numben of 
biids (chiefly kiltiwakes), and, at a oonnderabU distance from 
the coast at stations 75 ^ and 76 ”, there wen large brown spots 
in the sea, like extensive sea-weed fields, but which on a closer 
examination were found to be cnoripoiu mosses.of "oat" closely 
packed together, on, which the fulmar petrels' {ppKtHEna Wa- 
cialu\ our constant companions during oar excursion, feoited to 
thoir heart's delight. That these enoimoni " sat " mosses eould 
not be packed together here by pure accident Is evldnt, and 
that the current alone should be able to do this hen fu' out in 
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the open sea I cannot believe. I am nther of opmion that 
the herring shoals have driven this " oat," together in the same 
way Ol miy often be observed in the case of coal-hih, and that 
there, under these brown spots on the sea, there were enormous 
shoals of herring {stidrbjfr^e\, 

I am much disappointed that circamatances did not permit ua 
to use our nets here. We might have been able m thu way 
readily to establish the occurrence of the herring for out at sea. 
It IS to be hoped in the mean time that in our next expedition we 
shall be more fortunate in the weather, and we shall then put this 
herring question in the first rank, the rather as we shall be then 
farther north or nearer the waters, which, m my opinion, are 
the proper home of ipnng hernngi (vaaridden) and the great 
hemngs {storstldenj). 


OUR ASTRONOMICAL COLUMN 

The Suspected Intra-Mercurial Planet — M 1^- 
verrier, in a circular addressed to astronomers, has again directed 
attention to the Importance of close and frequent observations of 
the sun’s disc, on March 21, 22, aod 23, but especially on the inter, 
mediate dale, with the view to detect the small planet, which ho 
assumes to have been already observed m transit on ux occasmns^ 
and which there would appear to be just a possibility, may be 
again projected upon the face of the sun at this time. In his 
reasoning upon this subject, M Leverrier adopts for the place of 
the node, the value he had deduced from the well-known obser- 
vations of Dr Lescarbault on March 26, 1859, but the uncer- 
tainty attaching to the result renders it impossible to pronounce 
definitively on the occurrence of a transit in the present month. 

The su observations to which reference u made above are 
those of Fiitsch, at Quedlinburg, October 10, j8o 2; Stork, at 
Augsburg, October 9, 1819; Decuppia, at Rome, October 9, 
1839, Sidebotham, at Manchester, March 12, 1849; Lescar- 
bault, at Org^rei, March 26, 1859; Lummis, at Manchester, 
March 20, 1862, 

Attnbuting these observations to the passage of a single planet 
across the sun's disc, he found a formula for the heliocentric 
longitude at any time, in which sn indeterminate entered, allow- 
ing of several solutions of the problem of finding the penod of 
revolution, and hence the mean distance of the body from the 
sun. Two of the solutioni appear to possess equal prcciuon in 
the representation of the observations ; m the first, Uie time of 
revolution is found to be 33 '02 days, and the mean distance from 
the sun 0'201, that of the earth being taken as unity : in the 
second solution the length of the revolution is 27*96 days, and 
the mean distance 0’i8a Whichever period we adopt, we find 
from M. Levemer'i formula that the suspected planet should 
be in conjunction with the sun on March 22, astronomical 
reckoning, for the meridian of Greenwich, though to decide 
defimtively as to the passage or otherwise of a planet across the 
sun’s disc at thu tune, it will be necessary to examine it not 
only throughout the whole of the coirespondmg revolution of 
the earth upon her axis, but owing to uncertainty m the data for 
predicuon, during the twenty- four hours preceding and following, 
or as already stated, on March 21, 22, and 23. 

It Is difficult to understand how six observers, without, is M. 
Leverrier remarks, any relation with each other, nor any know- 
ledge of the periods under discussloD, can have fallen by chance 
upon six exact epochs of a phenomenon explicable by the 
motion of a single planet Though suspicion has attached in 
the minds of some astronomen to one or two of the observa- 
tions to which we have referred, the fact pomted out by the 
illustrious French astronomer does appear very strongly confirm- 
otive of tbeirreality. At any nte, the existence or oUierwiM of 
such a body may be decided by lyiteraatic exomlnatton of the 
sun's disc, near the ciknlated epochs of conjnncbon, within 
the aisumed transit-limits ; but it 10 happens that after tho 
present month there Is very little probability of ,a tianiit 
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taking plaea either at the spnng or eehinin node for lerertl 
yeen, and hence the greater necesilty for continuoua obicr- 
▼abon of the aun at the period named. 

Extern Lve preparation has been made on the recommendation 
of M. Lever rier ; the AalTonomer-Royal avaJlng himself of the 
tclegrapb, h^i notified obierven at Madras, Melbourne, Sydney, 
and at Wellington and Canterbury, New Zealand, and we believe 
intends to organise a careful watch upon the sun's due at the 
Royal Obiervatory, Greenwich. We know that a aimllar scru- 
tiny will be earned into effect In American longitudeii so that it 
if not probable that a planet can present itself upon the sun on 
this occaiion without being detected, rhotography will be 
brought into requisition it more than one station. Where it is 
not available in the event of a planetary body being detected, it 
Will be necessary to determine the differences of right ascension 
and declination from the sun’s limbs at frequent intervals as long 
ui the object is projected upon the disc ; from such observations 
carefully made the position of the orbit will be very approxi- 
mately determined, and we should be enabled to follow up the 
new member of the solar system 

Thb New Observatory at Kiel —Prof. Peten has issued a 
brief description of the new observatory just erected a little to the 
north of Kiel, the present heod-quarteri of the Aitronomtsche 
Nachnehtm. The unfavourable position of the observatory at 
Altona, Bo long directed by Prof Schumacher, and the desire to 
bring the establishment into nearer relation to the university at 
Kiel, led to successful negotiations about twelve yeai^ since for a 
suitable site near the town. The buildings were commenced m 
1871 and are now completed. There is a free horizon and a con< 
iiderably better climate than at AUona, and no interruption from 
lurroundlug buildings. 

The instruments m the new observatory include Reichcnbach’s 
meridian circle, formerly at Altona, which was so far improved 
by Repsold, as desenbed in the Astronomtseht Nnchrtehimt that 
it may be considered a new Instrument. The Repsold equatonal, 
also at Altooa, is mounted in one of the smaller towers, and in 
anotheri a paiallactically-mounted comet-seeker, to which is 
attached a 4- feet refractor, its optieal^ia being parallel to that 
of the comet-seeker. Prof Peters explains that the refractor 
being provided with a high power, may be useful in deciding 
whether any nebulosity caught up m the seeker is a comets or a 
star- cluster. 


Than ii no star in this position in Argelindet’s sonthem zouei, 
nor In the zones observed at Washington ; neither ii there any 
star m these zones with which it can easily be identified, on 
admit ting' any probable error of obiervation. Did FUm steed 
observe an object of the clus which wa are accustomed to term 
** new itiri ? " The Cbineie annals record the appearance of an 
extraordinary star in the year 386, which remained stationary 
from April to July in the same sidereal-d I vision " that 

Ophluchi would fa]], and then disappeared. It may be worth 
while to watch any small sLon near its position. 


BIOLOGICAL NOTES 

Flora of New Guinea. — ^Letters from Sydney of January 
13 state that the Italian traveller, D' Albertis, had returned 
there from his lost tnp to New Guinea, and was engaged in 
preparing aq account of his voyage up the Fly River. His 
fine collection of dried plants is In the hands of Baron von 
Mueller at Melbourne, wbo 11 deicnbing many of the new plants 
in his “Papuan Flora" Among them is a grand BUiscui^ 
which Baron von Mueller has named Hibiscus albcrhsut Lit 
nearest aAiiiily 11 with Hibiscus tupUiJlorus of Hooker, of Gua- 
daloupe and Dominica, In the West Indies. There is also a new 
Afucuna, which he has named Mucuna benntUi D ’Albertis 
describes this as one of the most beoutifal of all the flowers seen 
in New Guinea \ it is abundant on the banks of the Fly River, 
and the pendulous maves of large red blossoms cover the loftiest 
trees from the base to the summit and form one of the most 
gorgeous sights it is possible to conceive There was also a yellow 
flowering species of the same genus which was rare, and only 
met with in the interior of New Guinea, in lat 6° south, on the 
banks ol the Fly River, The flowers of this species were only 
seen cn the tops of the trees, fonning a dense man of bloasoms, 
T i;re was likewire another species of Mucuna met with, bearing 
blue flowers. All these and a number of other novelties will 
duly appear in Baron von Mueller’s forthcoming part of his 
“ Papuan Flora.” 

Salmo ArcturUS — We are Informed that the Salmonoid 
brought home by the Arctic Expedition from Grinnell Land is a 
new species of Charr, dcaciibed by Dr Gunther under the name 
of Salmo arcturus. It resembles in some points the Ixich Killln 
Charr from Inverness-shire. 


About two months since, an equatoreally mounted refractor by 
Stelnheil of Munich, with an object-glass eight Paris inches in 
diameter, was added, of the performance of which Prof. Paters 
promises details at a future date. The mtndlan drde la at 
-present employed in the observation of all stars to the ninth 
magnitude, within 10" from the pole, the same class of work, 
indeed, in which Schwerd and Carrington 10 long occupied 
themselves 

The position of the new observatory at Kiel 11 in longitude 
oh. 40m 35 5 K of Greenwich, and latitude 54° 30' 29 7'’. 

Besides Its connection with the Kiel Umvenlly, the observa- 
tory is also in relation to the Daiiuh Manna, and contains faci- 
lities for testing the rates of chronometers at diflerent tempera- 
tures, and a time-ball, apparently very similar to the one at our 
Royal Observatory^ which is dropped at noon, mean time at 
Kiel. 


65;Ofhtucui (Fl.).— O f this star BaiJy sayi^ “Observed by 
Flamsteed on May 6, 1691, at I4h. lom. 58a, and regularly 
reduced by him. . . But no each star is now to be found. It 


ll nelfher Piazzl xvil 308, nor xvi. 351, as conjectured by that 
■stroBomer. Pio£ Airy has been kind enough to look for thh 
■tar, at tty reqnest, but has not been able to discover it." Hie 
place of this star, given m tfae Britiih Catalogue, broeght np to 
1850^ is— 

BLA. lyh. 51m. 47^ Preoeiaion 4- 3'|o6fe 

N.PD. .107- 59 ' 18^ » +b-733^ 


Prof Ovsiannikoff on the Funthons of the Cere- 
bellum — ^In the revenlh volume of the Memoirs of the St. 
Petersburg Society of Naturalists Prof Oviianmkoff communi- 
cates the results of experiments he has made In collaboration 
With M. Weliky on the physiological funciions of the cerebellum. 
Preventing, by the tying of the carotid artery, the effusion of 
blood which usually accompanies the cutting out of the cere- 
bellum, Prof. Ovaiannikoff proved by a series of experiments 
that the last operation does not at all paralyse the co-ordination 
of motion. A rabbit remained alive during two weeks after all 
the upper half of the cerebellum was cut out, and did not show 
any traces of such psralysii, nor did it lose its faculty of co oidi- 
rkating its movements after all the cerebellum wu cut out, until 
an effiision of blood produced this reiult A long urlei of 
varied experiments made by M. Ovilonnikoif on rabbits, pigeons, 
fishes, snd frogi^ confirms this result, as well as some well- 
known pathological rasna reported by Brown- Sc quard, Mara, 
Combetta, and othera 

Fauna of Lake Gokcra.— T he seventh volume of the 
AMtoirs of the SL Feteriburg Society of Naturmliits ootttalni 
tnteristing mfonnatioii, by Prof. KeislCT, on Lake Gokeba* lying 
In the Envan gaverament (Caucasus), at a height of 6,419 feet. 
It la nuTounded with mountains from 9,000 to 13,000 feet high, 
■nd oGoiqrici ifhoot 660 square milei. Altogether itt 
depth la from 150 to 350 leet, reaching only in one Initaaee t 
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361 feet. The Uke hu only t imall and ihtllow outflow, the 
river Zanga, running into the AralcsL The fauna of the lahe and 
of its ihorei la vaned. Spongdla^ not determined aa yet, are 
Tery numeroui Among the Verfnes the most common is the 
Uephilis vulgaris , the Crustacea are repreaented by a variety of 
microscopical forma and by a species of Gammarus, this spcciei 
being probably all but the only representative of that kind, as 
the dredging was not pursued to depths greater than 150 h;ct 
The snails are remarkably numerous, and all belong to species 
common in European lakes (lA/nMaus sfa^^nalu, L avatus, L. 
varicularms, and Planorhis cannatus) , they differ only by their 
unusually flue and brittle shales. The common frog (a local 
variety) and the Bu/q viiidis are numerous The number of 
flsbea IB mimense, but they belong to only live species, of which 
three are new These thice, which occupy an intermediate posi- 
tion between the Salmo farto and the S irutta and S lanestns, 
will be described by Prof, Kessler under the names of SaJma 
ischon^ S Aegarkum, and S. boJschac The fourth Epcciei of 
fishes Is very nearly allied to the Capocia fundnlus^ Pall , a 
Epecies most characleriitic of Central Asian watcra The flflh 
iB akm to the Barbus cyri, De Fillipi , it inhabits mostly the 
short and cold rivers running from the mountains. 

An 1 s, — M r. McCook has recently brought before the Academy 
of Natural Scienccsof Philadelphia, an account of his investigations 
on Formica rnfa. He flnds that ants descending the tree-paths 
with abdomens swollen with honey-dew, are arrested at the foot 
of the trees by workers from the art-hill. The descending ant 
placet Us mouth in contact with that of the food-seeker, the 
two being reared on hind legs Frequently two or three of its 
fellows are thus fed in succession by one ant, mostly com- 
placently, blit Bometimca only on compulsion Mr. McCook 
made many experiments, which lead to the conclusion that there 
IS complete amity between the anti of a large fleld, embracing 
some 1,600 hills, and many millions of creatures Insects from 
hills widely separated always fraternised completely. A number 
of ants from various hiUs were placed in an artificial nest, and 
harmoniously built galleries and jointly cared for the cocoons. 

New FoRMh of Haufhyskma —The second half of the 
second volume of Bwlopsche Studietif by Dr. £. Haeckel, has 
just reached us It contains an account of a wonderful family of 
minute rorms belonging to the genera Haliphysema and Gastro- 
phyiema, and some supplementary remarka on the GastriEa 
theory. Six plates Ulus trail vc of the new forms accompany this 
part The genus Haliphysema was established by Bowerbank 
for (umanowtcMit and //. ramulosum. The species desenbed 
as H, eckmoidcs seems almost certainly to be that desenbed in 
1870, by Perceval Wright, as Walluhu^ but the two new species 
described as H. primoi dials and // glohigenna^ the latter with 
a mosaic of Globigcnna shelli laid over it, ore most extraordinary 
and interesting forms The presence of a pore area in the tiny 
form flgtircd m the previous note seems to points to its no 
having any close affinity to this new family of Haeckel. 


NOTES 

Peok Sie C. WvviLLE Thomson, F.R.S,, has been ap- 
pointed Rede Lecturer at Cambridge Cor the eniuing year. Sir 
WyviUe Thomson will deliver a lecture in the Easter term. 

t 

A Botanical Congress assembles it Amsterdam on the lath 
of April. 

The Iron and Steel Institute meeti in London on March 20 
and following dayo^ On Wednesday, the 2 lit, at the rooms of 
the Institution of Civil Enginecn, Dr, Siemeni, F.R.S., wUl 
deliver his inaugnnl oddseii, and the Beosemcr Medal will be 
pr^Bonted to Dr. Penj. A &iifl|bcr of kopoitant pncticol paperi 
let down for noding. 


Caft. Allen Young bu preiented to the Museum of the 
Royal College of Surgeons a collection of the skulls of Esqui- 
maux obtained by himself and the surgeon of hii Vessel, Mr, 
Horner, during the lost cruise of the Pandora^ The honour of 
knighthood has been conferred upon Capt. Young. 

Sir John Luddock’s Ancient Monuments Freicrvation Bill 
was, we are glad to say, read a second time in the House of 
Commons on Wednesday week We hope none of its important 
provisions will be Impaired in the select committee to which It 
haa been referred, but that it will be passed essentially as it 
stands. 

The Amaican Chctnist for December, 1876, contains an 
iiitereatmg Inaugural Address to the American Chemical Society 
on “ Science in America,” by Dr, J. W Draper. The Address 
on a Bimilar subject by Vice-President C A. Young, at the last 
meeting of the Amcncan Association /or the Advancement of 
Science, haa been printed separately. In both addresses the 
important work done by Americans in varioui departments of 
science is justly insisted upon, and the future of science ui 
America spoken of in hopeful terms Men of science m England, 
we are sure, will heartily endorse all that Professors Draper and 
Young claim on behalf of their countrymen as ongmal workers 
in science, and there 11 every reason to believe that there is a 
bright future for science In America 

As soon aB the news that Mr. Edvi'ard, the Scottish Naturalist, 
had resigned the curatorship of the BanlT Museum spread over 
the country, he was pressed to accept various situationii, among 
others one in Aberdeen and another m Durham, the latter in the 
University of that city. He haa been obliged to decline all these 
olTers owing to the slate of hii health. He had been solicited 
by the Meteorological Society of London to become one of their 
observers. This request he had owmg to the same cause 
declined. The work Is, houever, congenial, and does not 
demand a change of residence, and we believe he has yielded to 
a second very pressing application. 

The Sedgwick Prize, founded in honour of the late Prof 
Sedgwick, for an essay on a geological subject, has been adjudged 
to Alfred John Jukea-Browne, B A , of St John's College, Cam- 
bridge The subject of the essay is '* The Post-tertiary depoiiti 
of Cambndgeihire, and their relation to deposits of the same 
penod in the rest of East Anglia." The subject for the Sedgwick 
Prize to be awarded In 1880 is the best essay on " The Fossils 
and Palzontological AffimUcs of the Neocomean Beds of Upwore^ 
Wicken, and Brickhill " The prue 11 open to the com petition 
of all graduates of the Univcnity of Cambridge who have resided 
sixty days during the twelvemonth preceding the day the etsaji 
must be sent In, that is, before October I, 18S0. 

A PRELIMINARY meeting hoi been held in Fans by lome inflii- 
entuil followers of the Positive Pbiioiophy for the purpose'of esta- 
blishing a coune of lectures according to the system of Augusta 
Comte, os modified by Xittri^. Important resolutions were 
passed as to the teaching of the several sciences which, according 
to the theoretical view adopted by Comte, constitute the encyclo- 
pedic education, the nsit meeting resolutions will be pro- 
posed for meeting the expenses of the institution and regulating 
its administration. 

An arrangemeDt hu been made with the Casael publisher, 
Theodor Fischer, whereby the hitherto very expensive pubb- 
cation Palaontographica, will be published In yearly volumes at 
not more than forty-five shillings each 

The Balloon Commission of the French Government, styling^ 
itself "Commission pour lea Communicatioiis pir Voie Adricnne^^^ 
has become a standing institution, and includes within its pnx^ 
vince conler pigeoni u well.ni eronauts and bsUooni. 
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In the Joumnl of thi Sgciity of Arts for Maicli 9 will be 
found en unporUnt and interesting lecture bj Prof. A, B W. 
Kennedy, C £., on ''The Growth and Prcflent Position of the 
Science of Machines." 

The unification of the mendian has been advocated at Rome 
before the Italian Society of Geographyp by M. Boutiilier de 
Beaumont, the president of the Geneva Geographical Society. 
He proposes to adopt the Behring mendian which has been 
chosen by the American meteorological service for the universal 
dally observations M. Boutiilier de Beaumont proposes also to 
adopt the division mto hours of filteen degrees for angular divi- 
sions as well as for temporal minutes. 

Many of us will have read with interest Capt. Wiggins’ 
account of hii endeavours to establish lea-commumcation with 
the great rivers of North Siberia, as given in the last number of the 
Crographual Magatant, Capt Wiggins has now just itaited on 
his return to the Yenisei, overland, Lo bring back his ship which 
he stowed away In October last at Kureika, on that nver He 
If accompanied by Mr Scebohm, F.Z S., a distinguished 
member of the Bntish Ornithologists' Union, who* has embraced 
this opportunity of visiting the nesting -haunts of some of our 
rarest and least-known European birds, and otherwise explonng 
on almost unknown country. 

A “SnciftTf des Voyages d'fetude^ aulour da Monde" has been 
constituted at Faris by the liberality of M Bischofshelm and 
others Its object is to organise a regular service of voyages round 
the world for the instruction of those who are able to afford the 
eKpense, The first departure is to take place from Marseilles in 
the end of May next The voyage will occupy less then a full year 
Opportunities will be given to cross South America from Monte 
Video to Valparaiso, and to visit the United States and India. 
The commander of the steamer will be M Biard, a lieutenant in 
the National Navy and the promoter of the Society Faasengers 
may be regifitcred up to April 10 next A Ubrary, instruments 
for expeninenti, and a staff of competent teachers will be on 
board. 

Among the papers m the January number of the BitHettn of 
the French Geographical Society are the following — On a 
journey into the Sahara and to Rhsdamcs, by M Largeau , 
Across the Pampas, by M D6sir^ Chamay , on the French 
Expedition to the Ogove, by M Savorgnan de Brazza ; a letter 
from Dr Halub on his travels m Soutli Afnca 

We regret to notice that the Marquis de Compifcgne, the 
French West African explorer, has died of a wound received m 
a duel at Cairo 

A Geogravuecat. Society was established at MaiseiUes in 
the beginning of March Tlie president of the new Soaety is 
M. Romhaud, a merchant who is acting as representative of 
the Sultan of Zanzibar Not less than 200 members subscribing 
1/ were registered, and donations have been coUecLed to the 
amount of Boof A public library has been opened, a course of 
public lectures on geography established, and the Society is 
arranging a Museum of Raw Matenals from eveiy country. 

The Da'ily Telegraph announces the receipt of important 
letten from Mr Stanley, under date Ujiji, August 7 and 
Mr. Stanley has made a complete survey of Lake Tanganyika, appa- 
rently settled the questions of outlet and level, and made important 
discoveijee at the north end of the lake. He also describes bis 

< iscoveriei at and about the Nyanzos, though it does not appear 
hat he has sutceeded In clrcnmnavigating Albert Nyonea. Mr. 
Stanly intended to erou the country to Nyangwe, where he 
would detcimine his final coune. 


At the meeting of the Royal Geographical Society on Moor 
day the business consisted of the resding of papers ** On the 
Diitributlon of Salt in the Ocean," by Mr. J. Y. Buchanan ; 
“A Journey through Formosa," by Mr. H. J Allen ; and "A 
Trip into the Interior of Formosa," by Mr. T. L Bullock. The 
fiiit paper summarised expenments which had been made daring 
the cruise of the Challenger on the specific gravity and saline 
strength of the ocean water at varions depths 1,800 samples 
had been obtained, and by the testing of them Mr. Buchanan 
bad ascertained, first, that the specific gravity of sea-water was 
greater than that of fresh ; and, second, that the variitioni 
in its specific gravity pretty exactly indicated the amount of salt 
held in solution. It had been found that the water was freshest 
at the equator and at the poles, and most impregnated with salt 
in the intermediate regions The papers on Formosa were 
descriptive of the journeys through the island taken by the 
respective readers, and entered into details of the character 
of the inliabitanti — Chinese, semi-barbarians, and aborigines 

On March 26 Sir George Nares will read a paper on the 
"Geographical Results of the Arctic Expedition," at the^Royal 
Geographical Society 

We have received from a correapondent a very detailed ac- 
count (dluslrated by drawings) of the Kimberley diamond mine 
in South Africa. The conclusion os to the mode of origin of 
the diamonds to which hia study of the distnct appears to have 
led our correspondent is as follows * — ^That they were formed in 
volcanic vents which have been opened in the midst of sedi- 
mentary rocks (sandstone and shale, with thin coaly seams), 
which vents probably existed at a considerable depth under the 
sea As to the material which by its decompoiitLon may have 
yielded the pure carbon in a condition ready for crystallisation, 
our correspondent suggests that it was probably some hydro- 
carbon derived from the coal by diatUiation. 

Wb notice the following details on the Jurassic flora of 
Eastern Siberia in a memoir by Dr Oswald Ileer, pub- 
lished in the Memoirs of the St. Petersburg Academy of 
Sciences. This formation occupies about 200 miles along 
the shores of the Amoor, between the villages Oldoy and 
Vaganova, and borders, probably, the Eouth-wcbtem foot of 
the Stanovoy ridge. In the Irkutsk government it occupie*; a 
large space in the south- eastern comer of this province, where 
the distnct around the village Ust- Daley (on the Angara, forty 
miles to the north of Irkutsk) will be now, after the appearance 
of Oswald Heer's description, one of the most typical representa- 
tivefi of the Jurassic flora, by its beautifully preserved plants, 
insect^ and fishes All Siberian Jurassic plants belong to the 
period of the Drown Jura, and their nearest relations are the 
Juraanc deposits of Scarborough and of Cape Bogeman, in 
Spitsbergen. They mostly belong to new species ; the most 
coramoti of previou,«ly-known species being only the Arplenium 
{PecofUrts) lVhiiki£nsii and the Gtngko Huttom* Three an 11 
existing kinds, Asplenium^ Thyrsopterv, and Duksonut^ have 
their representatives among the East Siberian Jam. The 
most interesting group, by the variety of its forms, is the group 
of the Conlferw (more than thirty bpeclca), and eapeciBlly the 
geoup of the SaUsburic Altogether, the Siberian Jurassic flora 
occupies the fint rank by the vkriety of species it afTordi 
(eighty-three species), the richest yet known flora, that ot 
Yorkshire, numbering only seventy -three speciea, 

A CORRESPONDENT Writing from Knoxville, Tennessee, U 
states that on two occaiioni he has witneased true towering in 
wild ducks, one t coll duck the other a summer duck. He odds 
to the lift of towenng birds already named the Viigtoia qiiidl 
\Prtyx virgiHuiHus), and wild pigeon {Ectofistes migt^taria). 
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A PiACTfCAL Society of Nahinl Hlrtoiy hu .been recently 
Citftbluhed Id Paxij under tbe title of Society Pjuruienne. Its 
ipecul aim i> to procure young people the meanB to study nature 
by lectures and ezcuriiona. 

From leMarchea on the nature of the vowel clang," m Prof 
Helmholtz's physical laboratory, M. Auerbach {Pogg. Ann,) 
comes to the following conclusions, which appear to throw new 
light on some unsolved problems ; — i All clangs, especially the 
vowels of the human voice and speech, are to be defined as the 
consequence of the joint action of two momentSj a relative 
end an absolute. 2. The relative moment Is the mode of 
distribution of the whole'in tensity among the individual partial 
tones as determined by their ordinal numbei * The absolute is 
the dependence of the whole intensity on the absolute pitch of 
the partial tones, and tlie modification of Ihe distribution, on 
change of the fundamental tone, therewith connected 3 The 
ditTereiice of the vowels In the former relation is a result of the 
power of changing the form of the mouth- cavity. The difler- 
ences of the absolute pitches cliaractensing the vanous vowels, 
and of their influence, ore a result of the power of changing the 
volume and size of the mouth-cavity. 4 The first partial tone 
is always the strongest In clang , it deserves, therefore, the 
name of fundamental tone. 5. The intensity of the partial tones 
as such decreases in general as their ordinal numba increases ; 
exceptions indicate the nearness of the boundary of the con- 
sonant region 6 The intensity of the partial tones decreases 
more slowly the nearer the vowel clang is, therefore more 
qmckly the duller this is. 7. The cbaractenstic pitch is higher 
the dearer, and deeper the duller, the vowel clang 8 The 
vaiiations of the mtensity, in consequence of the mfluence of the 
charactenstic pitch, are greater the fuller the vowel is. Very 
slight variations indicate the nearness of the consonant region. 
9. All the vowels admit of being sung within the whole range 
of the human voice j but the dull speak in very high, the clear 
in very deep, positions. lo. A little attention only Is needed to 
perceive in a vowel clang the over- tones (often comparatively 
very strong) without artificial aids. They then sound very simi- 
lar to the pure tuning fork tones. 

CoNTiNurNG his researches on fluorescence, M, Lommcl 
Ann) arrives at the following concluiiona - — 1. There 
aie two kinds of fluorescence. In one each excitant homo- 
geneous ray falling within the limits of the fluorescence-spec- 
trum excites not only rays of greater and equal, but also rays of 
shorter wave length ; the latter so far ai they belong to the 
region In question In the second kind, each homogeneous ray 
exdtes only rayb of greater or equal wave length, s There are 
substances which have only the first kind of fluorescence ; each 
exdtant ray excites the whole fluorescence spectrum Hence 
they are not subject to Stokes'*? law. Such are naphthalm, red 
chlorophyll, and eosin. 3. There are rubstancei which have only 
the second kind of fluorescence, anJ which therefore, throughout 
their fluorcBCence spectnim, obey Stokes's law. Such are most 
of the fluorescent substances hitherto examined 4 There ore 
substances which have both kinds of fluorescence, 10 that the 
first kind is proper to a certain porLon of their fluorescence 
ipectrum, and the second kind proper to their remammg parts. 
Hence these obey Stokn'i law only in part Such are chamoe- 
Un red, blue^ and green. ^ 

Thru are several ways of decomposing water with only One 
electrode. One is this : let some water in a glass be brought m 
Oontact with a Wollaston electrode (f.r,, a fine platinum wire 
Indosed in glass and touching the water only by its extreme 
aectlon), and connect the wire with the conductor of an electric 
machine in action. Fine babb|ea of oxygen are liberated at the 
pASnL What beebmes of the hydiOgn ? M. Lippmann replies 


de PAysigu^ that so long as the water continues charged 
the hydrogen remains Jn excess. On dJachaiging the water It 
escapes at the platinum point, this being then the electrode of 
exit. But may it not be that the hydrogen is set at Uberly within 
the liquid or at Its surface while the correapondmg oxygen is 
liberated (there being, according to this view, two electrodes, 
one the platinum point, the other difluse and of large imiface) 7 
The objection, M. Lippman says, cannot be refuted by direct 
experiment, but the impossibility of the hypothesis appears on 
considering the quantities of chemical and electrical work called 
forth during the experiment, lie gives two demonstrations 01 
this. 

We have received the first two numbera of a new Italian 
monthly pcnodicol, V EUtiricuta^ the object of which is to give 
an account of the progress of the science of electricity. Thtb 
publication is one of many signs that the countrymen of Galileo 
have made up their mmdi again to lake an active part 111 scien- 
tific mvesligation, and especially not to forget that branch wluch 
owes so much to Volta. The papers do not lay claim to origi- 
nality, but the first number especially is interesting, and if kept 
up on the same standard the periodical can do a great service in 
spreading modem ideas in Italy. We note especially the paper 
on absolute electrical units, by Naccari, and on some phenomena 
presented by electrified powders, by A. Ricco. The second 
number contains chiefly abstracts from foreign pcnodirals 
Padre Secclu draws some concluiiona from imaginary results 
which he bclievei were obtained by Mr. Chrystal in his verifica- 
tion of Ohm's law 

In a paper read the other day by M. Fulke, before the 
Wissenschafthchcr Club of Vienna, on Geiman emigration to the 
United States, it was estimated that Jium 1820 Lo the present, 
nearly 10,000, exx) must have emigrated, or a fourth of the entire 
population of the United States M. Fulke lamented the extent 
of the movement, also the facility wiih which the Germans m 
America seemed to lay aside their customs and usages, and even 
Iheir native tongue In conclusion, he drew a parallel between 
the (rcrraans In Ibe United States, and the Germans in the 
whole of Auibna. Here, too, the German element was about a 
fourth of the whole population, but what a contnu>t to the uLher 
case 1 

The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey {Jf/z£-a^nj rada/ns) from 
India, presented by Mix. Payton , a Rose Hill Parrakcet {P/a/^~ 
cerrus extmias) from Austrslia, presented by Mr. J. J Chapman ; 
a Rufous-vcnled Guan {Penelope crutata) from Central America, 
presented by Mr. Daniel Miron; two Hooded Crows {Corvus 
eornix)t European, presented by Mr, F. Cresswcll ; a Macaque 
Monkey {Macacus cynomolgus) from India, deposited ; a Two- 
Wallled Cassowary {Casuarius bicaruneulatm) ftom the Aroo 
Islands, a Hooded Crane {Grus monachw) from Japan, a 
Hodgson’s Darbet (Aftgaltrma hodgiom)^ two Stnat^ Jay 
Thrushes {Grammutopila striata), three Black-headed Sibiaa 
{Stbia caputrata), three Brown-cared Bulbuls {Hemixcs A^vala)^ 
two Rufous-belhed Bulbuls {ffypsipties PhlAlandi), a Red- 
headed Laughing Thrush ( TrochaiopttroH eryihrocephalum) from 
the Himalayas^ purchased. 


SCIENTIFIC SERIALS 

Faoh the NaUtrfdrscheir (January, 1S77) we note the following 

E apen : — On radiation m space, by H. Buff. — On cave-insects, 
y L. Bedel and L. Simon. — On the germination of the fruits 
of mosses, by P. Magnus — On the action of a di-electnc body 
upon an electric one, by R, Felki. — On the prepiraiion of pure 
alcohol yeast, by Monlz Traube — On the limit between cnaUy^ 
and tertiary deposits in the Rocky Mountains (U,S ), by 
Delafontaine. — New reseu^es on Bacteria, by E. v. M. — On 
the specific pourer of giycole (grape sugar) of turning the plane 
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of polArifiAliOD, by B. ToUens. — On the exheUtion of carbon 
ado and the nowth of planti, by L. RUchawi. — Roeardiei on 
aMimlimtion in planti, by A Stutzar.— Oil the auimilatlon of 
water and lime ulU by the leavea of planti, by J. Bohm. — On 
the phenomena of heat accompanylaff miucuUr action, by J. 
Nae^lchm. — On the molecular volumea of nlphatei and 
lelenateB, by Otto PetteiiaoO. — Electro-dynamic theory of matter, 
^ F. Kellner. — Element! of the orbit of the double-itar 24 n 
CajslopeiXi by Ludwig Graber — On the action of an electric 
diicharge upon lolid uolaton, by W. Holtz, — On the external 
aexual djflerences upon our freab-water iuh, by V Fatiou 

The Memoirs of the St, Pdersbur^ Society of JVaturaltsti, 
vol vii,, containi a leriea of valuable physiological contnbutions, 
the most important of which are ■ — On the comparative anatomy 
and metamorphology of the nervous lyatcm of the Hymenoptera, 
by E. K BrandL^On the influence of condenied air, oxygen, 
and carbonic acid on the nervoni Imtabilitv of animal^ by M. 
Tarkhanoff, — On changes in the eye produced by the section 
of the nervus irigemtnus by M ChistoBerdofr — On the psycho- 
motor centres and on the bifurcation of electric currents In ^e 
cerebellum and corpora quadngemina, by M\i. Weliky and 
ShepovalofT. — On the influence of lalicybc acid on the circu- 
lation of the blood, by MM. Dubler and ChistoierdofT — The 
action of chinine and atropine on the hearts of frogs and rabbits, 
by MdlLe. PanttfiffelT, and on the nucleus of the globules of 
the blood, by A. F. Brandt. 


SOCIETIES AND ACADEMIES 

I^ONDON 

Royal Aatronomical Society, March ^ — Prof. Cayley, 
F,R.S., vice-president, in the chair. — The minutes of the pre- 
vious mecliDg were read by Mr. GUisher, ¥ R. S. , the recently- 
elected secretary. — Two conununications of immediate import- 
ance were mode by the Astronomer- Royal The first of them 
referred to the supposed min- mercurial planet, and he expressed 
a wuh that it should be published m widely as possible without 
delay in order that amateur oitroiiomera might lose no oppor- 
tunity of scnitlmsing the sun’s diak dunug the latter half of the 
present memtb, but especially on the 22nd instanti from Bimriie 
till nmset He had been requested by M Leverrier to make 
known that his computation of the elements of the supposed 
planet, from such reported observations as were available, 
pointed la Msreh 22 as the day on which it might be 
expected to transit the sun's diik. He recommended that the 
disk should be continuously watched for several days before and 
after that date The lecond communication of the Astronomer- 
Royal referred to the opportunity which will occur next autumn 
of determming tlie solar parallax by observations of Mara in 
opposition. He read an extract from a paper of his own pub- 
lished lome years ago m the Monthly Noiues, showing the great 
importance he attached to this method as compared with others^ 
and pointmg out that fifteen years from the present time must 
elapse before another nearly equal opportunity will occur ol 
applying it He dwelt with much eoi^asu on the ease and 
simplicity of the observations required and on their singularly 
inexpensive character. Lord Lmdsay had offered to lend his 
heliometer, and Mr Gill bad offered his services gratnitously for 
an expedition to St. Helena or Ascension for the purpose, 10 that 
the money required would not exceed 50c/ The Government 
would be asked to supply this sum, but if they refused, other 
means should be taken to raise the money, and 11 a subscription 
list became ncccisary, he would gladly contnbute 20/, himself. 
Another Fellow, a member of ihe Council, then suggested that 
a pert of the Carrington bequest might be available, and failing 
that, offered to coatnbate loot, towards the expedibon if it had 
to be earned out by pnvate means. — Mr. Gill was called upon to 
explain the peculiar merits of this method of determining the 
■olar parallax. It depended upon the difference of ICA. 
between Mara and certain stars measured early and late on the 
lime day, which measures could be made bj ttie heliometer with 
extreme accuracy. ^Papers were presented by Prof. Zenger, C. 
Todd, A. T Arcimis, S. W. Burnham, Dr. Robinson, A. da 
Gasparii, £. J. Stone, A. Marth, J. Tebbutt, CapL Tupmon, 
Prof. S. Newcomb, Capt. Abney, Sir G. B. Aliy, T. W. Back- 
house, Rev, S. I. Peny, Dr Dr Royxton Figgott, Mr. 
^enroae, Mr. lUioUt Mr. Neiion, and Mr. KobeI 7 unne of 
^which were rmd. Four new Fellows were elected 

Linnaan Society, Match 1.— Prof. AUmaim, F.R.S,, pre- 
sident, in the chair. ^Meain, R. Gillies, H. Gou, Dr. A. 


Gunther, and M. Moggndge were elected Fellows, and Dr. 
M. C. Cooke an Associate of the Society. The embryo of 
Dyojfyros ernhmptms^ Fers., upon the fruit and se^ of 
which species Gantner founded his genus Emhvyopteris^ was 
exhibited by Mr. W. P Hlern. He explained how the imma- 
ture fruit was gathered in India for the sake of the tannin con- 
tained, and hence the probability of Gsertner’s having been 
misled as to the true stractun of the seed and Imperfect embryo, 
which Mr Hiern now correctly describes. — Dr. Maxwell Mosteri 
brought before the meeting a series of speamens illustrative of 
what IS commonly known as ” Burra ” or Witch-knots ” The 
examples exhibited were collected by Mr Webster, gardener 
to the Duke of Richmond and Gordon. Some of Ih^e produc- 
tion! were iLlustrationi of dimorphism or bud-vanation, probably 
reappearance of latent ancestral charactenstici or disjunction of 
parental forms usually amalgamated. Others doubtleis owed 
their ongm to some injurv to the terminal bud, subsequent 
hypertrophy of the branches, and exceuive development of 
adventitious buds, Injuiy apparently was frequently the result 
of Insect puncture, as in the cose of the birch, the *' burrs” on 
which had been lately discovered by Miss £ Omerod to be pro- 
duced by a ipeciei of Phytopus^ at other times it wu the result 
of parasitic fungi or of Injury consequent on froit, the wounds 
caused birds, the action of wina, &c — A most important 
communication on the flora of Marocco {SpiciUgmm Flora* 
Afaroccana)wu read by Mr. John Ball, F.RS. (Pres Alpine 
Club). By a sketch map he pointed out the oeciUiar physical 
features of the territory penetrated nt several points by Dr 
Hooker, Mr. G. Maw, and himself m 1S71, and he mentioned 
how that Marocco, though within but a few days' soil of London, 
was in many respects a tfrra tneoptua to Europeans Whilst the 
Sultan and population of Marocco generally are averse to the ad- 
mission of Christians and strangers into their country, the hill tribes, 
derived from the warlike Berbers, ore decidedly hostile and indeed 
dangerous to travel among. The flora, then, of this lutarebting 
region, is necessarily very imperfectly knoi\n, Mr Ball gave a 
lucid historical account of what little bod been done by earlier 
botanists, Zsnom 1675, Spotswood 1673, and Broussonnet 1790-9. 
The collections of the latter having been dutnbuted to 
several European botanists, and here and there incidentally 
noticed by them ; Cavonilles of Madrid temporardy secured to 
Spam a fur share of honour by hii publications m the scarce 
periodical Ann, d. Cienciai Nat, M. Cosion has lately been 
working Broussonnet’s material deposited in the Montpellier 
Museum Schousboe, Dintsh Consul at Mogodor, commenced 
1801, but left unfinished a flora of Marocco. Jackson (1809) in 
his account of the Empire of Marocco, has noticed the curious 
Cactoid Euphorbias P Birker Webb m a short visit (1827) to 
Tangier ar^ Tetuan, discovered a new genus of Cruciferos. 
Between 1840-1870 several Frenchmen touched at various points, 
and the *' Pugillus Piantaium ” of M Boisiier, contains merely 
a germ of future work — The Rev. Mr. Lowe contributed to the 
Linnean Society, 1S50, a list of plants observed by him at 
Mogador. But notwitlulBuding the precedmg labours, a mere 
tilhc of the flora has yet been worked out, and aJmoat nothing 
satisfactorily. Mr. B^, in 1851, attempted to reach the higher 
summits of the Lesser Atlas, but the disturbed condition ol the 
dutrict obliged him to desist. M. Bslanst was likewise repuli^ 
in 1867 (though fortunate in collecting numbers of new and re- 
markable Epeciei) ; but Mr. Maw was more successful m 1869. 
Meosn. Hooker, Maw, and Bairs routes m 1B71 were then 
pomtedout, and detailed but technical descnpLion of the plants 
coUected, mven. In giving a summary of results in a tabular 
form, Mr. Ball showed that the proportion of Com posits, legu- 
mmois, and Liliacez, is unusually large, whilst Gramince, and 
Ranunculaces is excrationallv small. Of Koaacese there are 
id, of Saxifrageae 5, of Primuucese 7, of Gentianeee 8, and of 
Cyperacec only 28 species, thus allowing the peculiarity that but 
a BWlL proportion of these natural oAcrs are present, which 
Q&nwise are so characteristic of the mountainous countries 
dFthe north temperate zone. It seems u if five temperate 
lloru were represented as follows : — Mediterranean in 
general j 2, Peninsula ; 1, Desert j 4, African mountain Aon ; 
5, Macaroneuan— to which may be added 6, Coomraollta 
or widely-spread European speaes. The total number of pha- 
nerogamous planti now described are 1618 apecies, and among 
these many noveltiea— Mr. J. G Baker then read a paper on 
the LdiaceiE, Indiacee, Hypoxidaceie, and IlamodoraceB of the 
late Dr. Welwitsch'i Angolan Herbarium, which, through the 
coortesy of the executors^ he has been enabled to work ooL 
Not omy ere there a large propoitloD of the ipedei new to 
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Kience, but muy genera are new though pertiJiiiiw to Central 
African typei already known. The excellent condition of the 
Bpeclmenj, the care taken in lalectlon of vaiioiu etagei nnd 
cnuacteri of the plants, and deiciiptions taken on the spot by 
Dr. 'WelwitBch have rendered Mr. Baker's stody very complete 
and satu factory. — A technical descriptive paper by Mr. Charles 
Knight on the Lichens of New Zealand, was t^en as read. 
—The Secretaiy also read a short notice of a new form of 
Opbiurids from the Philippines, by Mr. Edgar A. Smith. The 
distinctive characters of the specimen the aathor regards as sub- 
genenc, and names it \pphwmasHx'\ Acantharachna mirabiHs, 

Zoological Society, March 6. — Dr. £. Hamilton, vice-pre- 
sident, in the chair. — Mr. E. W. tl. Holdsworth exhibited and 
made remarks on a specimen of Geockhla layardx^ from Ceylon. 
— Prof Owen, C B., communicated some notes made by Mr. 
G. F. Bennett, while exploring the burrows of the Omithorhyn- 
chus parnd&AHs^ in Queensluid, with comments on them. — A 
communication was read from Lieut -Col. R H Beddome, con- 
taining the descriptions of three new snakes of the family 
Uropdtidsc, from Southern India, — M. A G. Butler read the 
deicnptions of some new species of Heterocerous Lepidoptera in 
the collection of the Untish Museum, from Madagascar and 
Borneo. Amongst the latter was the type of a new genus, pro- 
poKd to be call^ Mimeuplaa — Mr. G. French Angas re^ a 
paper in which he gave descripLioni of a new species of BuHmus 
from Westem Australia, and a Paludtndta from Lake Eyre, 
South Australia , these he proposed to coll respectively Buhmux 
poftsonSyt, and Palx/Ldinella giUsi — A second paper hy Mr. Angus 
contained the dcMnptions of one nnus and twenty -five species of 
marine shells from New South Wiles — Mr. Angus also read a 
fnither list of additional species of marine mollusca to be 
included in the fauaa of Port Jackson and the adjacent coasts of 
New South Wales, with remarks on their exact localiues, &c., 
thus bringing up the number of species now ascertuned to in- 
habit Port Jackson and the adjoining shores to a gross total of 
693, — Mr. Phineas S Abraham, M.A , B Sc., read a paper 
containbig a revision of the Anthobranchiate Nudibranchiate 
Mollusca The paper compnsed a general and historical intro- 
duction to this group of Nudibranchs, r.r , those which bear the 
branchlm upon the dorsal surface, more or leu surrounding the 
arms, and allusion was made to all the pnncipal work which had 
been done upon these ammals. The second part consisted of 
definitions of the larger divisions and of the genera, with the 
enumeiation, synoifyma, references to and habitat of, as far as 
possible, every species hitherto published. In the last general 
lilt, viz., that by 11 and A, Adams, but 163 foima were men- 
tioned , this list included 457. The third part contained de- 
scriptions of forty-one hilherto un described species belonging to 
the genera Darts ^ CAromodarUf Hexabranckm^ Acanthodarv 
and Dando^itj . — A commumcabon was read from the Count 
Silvadon, con taming notes on some birds mentioned by Dr. 
Cabanls and Mr. Relchenow, as collected in Papuasia and in the 
Moluccas during Ihe voyage of the Gaaefk, 

Geological Society, February 21 — Prof. F Martin Duncan, 
F R.S., president, in the chair.— Samuel Arthur Adamson, 
William Mason Cole, Thomas Floyd, William Stukcley Gresley, 
Edward Pritchard, Joseph Pryor, and John Gwillim Thomas 
were elected Fellows of the Society. The following communi- 
cations were read — On possible duplacementa of the earth's 
axis of figure produced by elevations and depressions of her 
surface, by the Rev. J. F. Twisden, M.A , Professor of Mathe- 
matics in the Staff College. Communicated by John Evans, 
F.K.S. The object of this paper is to ducuu the question of 
the possibility of a displacement of the earth’s axis of figure 
under the conditions indicated In a question (suggesting the 
possibility of a displacement of the axis of figure from the axis 
of rotation, xmounbng to 15° or 20°) put to mathematicians in a 
passage of the Anniveriary Address delivered to the Society by 
Its president, Mr J Evans, on February 18, iSyfi* The trMt- 
ment of the question Is kinematical ; ihe forces by which Aa 
elevations and depressions might be cfiected do not come undv 
discnsBioD. In determining munencslly the amount of the devia- 
tion from the formulas inveabgatcd, approximate numbers seem 
to be sufficiently exact for every nsenilparpose, The condu- 
Bions arrived at are as foUowi : — (l) The diiplacemenl of the 
earth's axU of figure from the axis of rotation that would be 
effected by the elevationB and depressions suggested In the ques- 
tion above referred to would be less tkan 10' of angle. (2) A 
displacement of as much as woP could be afleeted by the eleva- 
tions and depieiBions of the kind suggested only if tneir heights 


and depths exceeded by many times the height of the highest 
mountains. (3) Under no clrcnmstanoes coiud a diiplacement 
of 20° be effected by a transfer of matter of less amount than 
about a sixth part of the whole equatonal bulge. (4) Even if a 
transfer of thu quantity of matter were to take plice, it need not 
produce any effect, or only a small effcGt, on the position of the 
axis of figure, if it took place in a way resembling that sug- 
gested m the question, it would produce a displacement amount- 
ing to but a small part of 20°. (5) If, however, we suppose a 

d^lalion of the axis of figure from the axil of rotation amount- 
ing to as much os 20° to have been by any means brou^t about, 
the effect would be to cause a sort of tidal motion In the ocean, 
the greatest height of which would tend to ^ about taice the 
depQi of the ocean. The author suggests os probable that the 
effect of this tendency would be to cause the ocean to sweep over 
the.oontuients In much the same way that a rising tide sweeps 
over a lew bank on a level shore, (6) The notion that a Isige 
deviation of the earth’s axis of figure from its axis of revolution 
may be effected by elevations and accompanying depreisions is 
at nrat sight an Inviting way of bringing polar lands into lower 
latitudes, and thereby accounting for the more genial climau 
that 11 believed to have once prevailed lu such countries as 
Greenland. The investigation by which the above results have 
been obtained Ecemi to show that the desired erolanation Is not 
to be sought in the direction indicated by Mr. Evans's auestion. 
Whether there is any other agency by which a gradual displace- 
ment of the pole geographically could be effected u a question 
of far wider scope than that dlsciuied In the present paper, 
and one which the author does not profess to determine.' 
— Note on a specimen of D^hxyion, from the coal-formaLion 
of Nova Scotia, by J. W Dawson, F.RS. The author de- 
scribed the occurrence m Coal-measure sandstone at the South 
Jogglns of an erect stump of a Sigdlorian tree 12 feet m length. 
It originated in a coaly seam 6 inches thick, snd termmated 
below in spreading roots \ below the coal-seam was an undcr- 
day 3 feet 4 inches thick, separating it from an underlying seam 
of coarse coaL The stem, which tapered from about 2} feet In 
diameter near the base to 1} foot at the broken end, was a sind- 
Btone cast, and exhibited an Internal axis about 2 inches In dia- 
meter, consisting of a central pith cylinder, replaced by sanditone, 
about f inch in diameter, and of two concentric coats of scalari- 
form bssue, the inner one ^ inch in thickness, the outer const!* 
tubng the remainder of the axis The scalarifbrm tissue of the 
latter was radially arranged, with the individual celb quadran- 
gular m cross section . A few small radiating spaces partially 
filled with pyntes obscurely represented the meduUaiy rays, 
which were but feebly developed ; the radiating bundles, passing 
to the leaves, ran nearly honzontally, but their structure was 
very imperfectly preserved, The crou seebon, when weathered, 
showed about twenty concentnc rings ; but these under the 
microscope appeared rather to be bands of compressed tinpc 
than true lines of growth. The thick inner bark was replaced 
by sandstone, and the outer bark represented by structureleu 
coal. On a small portion of one of the roots the author tne^ 
the remains of Bligmarioid markings. From the above chozacten 
the author idenbhed this tree with Diploxylon of ConU, and 
stated that it was the first well-characterised example of this type of 
Sigillarlani hitherto found m Nova Scotia. The author compnd 
the structure of thu stem with that of other Sigillarlans, and re- 
marked that It seemed to come within the limits of the genus Stgd' 
larta, but to belong to a low type of that genus approaching 
dodmdrQH in structure , those of the type of S. Br., and 

.S'. ptHulosOj Renault, being higher in organisation, and leading 
towards the still more elevated type deso'ibed by Uni in 18^, 
He further duouMed the supposed alhanoe of these trees with 
(jyinnoipenDS, and the probability of the fruits known as TH- 
gonocarpa being those of JTi^iZ/aruz, and expressed the opinion 
that the known laots tend to show that there may be included in 
the genus dif Jf/uno, as onraally founded, species widely dlfficr- 
ing m organisation, and of both Gymnospennoui and Acrogenoiu 
rank. 

Rcwal Mlcroicopidnl Society, March 7. — H. C. Sorby, 
F.R S., president, in the chair. — A letter received firom Mr. 
Frederick £bs worth, Australia, descnptive of a supposed new 
method of using the micrometer, whl^ the author bad found 

■ The fink draught of the papor, of which tha above is an account, wu 
drawn up lost August, and wii ihoitly after Bank to Mr Evone It ira 
wrlcun udepondanlly of tha wider view of the iuhJeci tekin by Sir W. 
liuMnion ID UB Addriw deUvand at ihe leit Meeung of the Bni^ 
oanoa, end by Mr O Darwin in hu paper, of which an ahstrut hei been 
published IB MOh 17S qf khe /Vunraduvr of the Royal Society 
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very useful in meuurlng the fineness of wool, wu read by the 
Secretary , — A codimanicition firom the Rev W- H DalliDger, 
entitled “ Addifciotul Notes on the identity of Nnvicula crassi^ 
fUrvu, N, rkomhuia, and Frustulea ioxamca " was read by the 
Semtary, and some further observations on the subject were 
made by Mr. In^pen, Mr, Slack, and Mr, Chos. Brooke 

CAMBaiDGI 

PhiloBophicnl Society, February 36. communication 
was made to the society by Mr. Creighton on the order in which 
the secreting and the conducting parts of on acinous gland ap- 
pear in the individual development and m the succession of 
animals 

Paris 

Academy of Science b, March M. Pcligot in the choir 
-^The following papers were read: — On t^ temperatures of 
combustion, by M. Berthe! ot M. Bunsen's hypothesis, that 

the specific heat of the components and that of the products are 
constant quantities, independent of temperatnre and pressure, 
does not always apply , ^.p., to gates formed with condensation. 
Still his measurements allow of calculating without any hypo- 
thesis on specific heats, two limits between which the temperature 
of combuslion ib necessarily comprised That of carbomc oxide 
by oxygen at consLont volume is between 4,000 and 2,600 , by air, 
between 2,200 and I| 75 ^ That of hydrogen by oxygen, between 
3,800 and 2,400 , by air, between 3 , too and 1,700. — Physical 
and mechanical action of Incandescent gases after combus- 
tion of powder, application of these facts to certain cha- 
raciers of meteorites and bobdes, by M Daubree. — Agree- 
ment of the laws of mechanics with the hberty of man in ^ 
his action on matter, by M, dc Saint- Venont — Observa- 1 
tions of solar protuberances during the second semester of 
1876, rotations 1X.LX. to Ixxv., by P, Secchi. Very few pro- 
tubeninccs, average 5 '4 (snd even tins exiuKenitea, Including 
small Jct*)j average height 40 8 seconds Few protuberances 
over 60 seconds, general maximum between 40" and 50" latitude 
The most notable point is the frequency of thin, very high and 
straight hydrogemc threads, sometimes one minute high ; this 
indicates ^cat calm Metallic protuberances rare, and always 
preceding or accompanying spots. In December there was an 
important instance of a spot with apparent rotation , two nuclei 
in same penumbra, then separated by a bndge, which ere 
long was broken. The movement was in the direction of the 
hands of a watch, and the spot near the equator gained on that 
further noith. — Observations of the spectrum ofBorreliy's comet, 
by P Secchi. Three bright bonds, a broad one in the green, 
a narrower in the blue, a third still more narrow and less 
refrangible, but difficult to define —Report, in name of the 
Academy, on measures to be token ^mst Phylloxera, m 
regions unmvaded or threatened. 'J'he Commission advise in- 
tenhcLion of exportation and Importation from phylloxerised 
regions, thorough destruction by fire of any vines attacked, 
and vigorous disinfection of ground and stocks in neighbour- 
hood. — Dr. Bastion, in a letter, proposed to come to Pons 
and make his experiments before the Commiasion on apon- 
laneous generation. — On the asymptotic lines of a surface of 
the fourth degree, by M Rouchc.— Demonstration, by the prin- 
aple of correspondence, of a theorem on the contact of surfaces 
of an implex with on algebraic surface, M. Fouret. — On the 
extension of the theorem of Fermat generalised, and of the 
Canon ArUhmoticHS^ by M. Lucas.— On the mechanical theory 
of heat, by M. Levy — Method of extracting platinum from 
chloroplatlimtea, by M DovUlier. He utilises the property which 
salts of platinum have of being reduced ui boding by alkalme 
formiales in the presence of alkabes.— On the isomerism of 
rotatory power in the camphola, by M. de Montgolfier.— On a 
vat of anUme block, and on the transformation of andme black 
into a fluorescent rose'colounag matter, by M. Goppeliroeder. 
—Researches on the acidity of the gastnc juice of man, and 
observations on stomachic digestion, made with a gastnc 
^tula, by M. Richet. — Action of hydroaulphite of soda on 
the hemaloiui of blood, by M. Coxenenve The change of 
col^ might prove useful m legal medicine.— Experimental 
Btndy on toe rUo of the blood in tnnamuaion of vicdnsl im- 
mnnlty, If. Raymond. He inoculated children with bl^ 
from new^-Toecinatcd chddren. Neither woi vocdnation thus 
produced nor wu there ultenor immuni^. But, resorting to 
tnnsfiisiaD of Uood from a vaccinated heifer to ^^ifer 

Im obtained Jnununity, In the latter, without any ffuption.— On 
^ Duintfloenoe of constant temperatures, by M. D'Arsonvil. 
in his ifstem vt two coacentric cyllndio-coiUGBl vesseb ; the in- 


terior, open above, being the cavitv of the stove , the water both 
IS in the coneentric spice, and Us oilstadon acts on a caoutdwiie 
membrane jovenung the passage of gu into the SchltBslng re- 
gulator. — On '^grisoumeties," or firedamp measuring appont^ 
by M. CoqulUoD. Thdr principle is, that hydrogen or any of Its 
compounaa In the gueou state la completely burnt In presence 
of oxygen and a poUadiiim wire white hot — On the unity of 
the forces in geolagy, hy M. Hermite^ Gravity may serve os 
the common meuure of the foTcci which maintain the equlll- 
bnum of continents. — Chemical examination of tuinente, by M, 
PisanL — Observation of a parhelion on Fcbnuiy 5, by M. 
Soucoze, — On the treatment of cancerous oJTections by acetic 
acid and the acetates, by M, Cune.— Results of microselsmic 
observations, by M. Bertelli. 

ViBNNA 

Imperial Academy of Sciencea, February 1. — On Pel- 
tier’s experiment, by M. v. Waltcnhofen.- On space-curves of 
the fourth order with a double point, by M. Wm.— On the 
theory of electrodynamics by M. Lippich.— On the theory of 
algebraic eqoationk by M. Igcl —New method of deduction of 
Taylor's aeries, by M. ZimeU.— Report on the excavation of a 
bone deposit at Zeiselberg, by M. Wunnbnnd. 

February 8. — On coUater^ innervation, by M. Stneker. — 
Contnbutions to knowledge of hydrate of chloral, by M. Cech. 
— Keiearcheb on vaponsalion, by M, Baumgartner. — On the 
condition of heat equilibrium of a system of bodies with refer- 
ence to the force of gravity — On the diflfusion of vapours through 
liquid filmB, by M. Exuer. — Observations dunne 1876 at the 
Central Institution for Meteorology and Terrestriu Magnetism. 

Rome 

R Accademin del Lmcei, February 4. — FaLeontological 
notes on the fossils of Genoa marls, by M. laseL — Thirty years' 
experiments of Messrs. Lawea and Gilbmt at Rothamaled, by 
M. Ronna. — On some palaeozoic fossils of the Mantime Alps 
and the Ligurian Apehnuies, studied by Mic^lottL — The ter- 
tiary formation of Reggio in Calabria, by M Seguenza.— Mono- 
graph of tertiary nucuEdm found m the southern provinces of 
lUly, by M Seguenza.— On the quaternary sea, by M. Moro.— 
Ou the existence of realgar and oipiment in the hilis of Santa 
Severa in the province of Rome, by M. Sella. — On the modular 
equations of Frof. H. J Stephen Smith, by M. Cremona.— On a 
new difficulty proposed against Mellom’s theory, by M. Volpi- 
celli — Eflect produced by the mass of Monte Mario on the 
vertical of the obaervatory on that hiil, by M. Kella.— Ex- 
perimental researches on electric discharges, by M. Rigfai.- On 
a class of finite and contumous functions which have only one 
derivative, by M Dim.— On the degeneration of cut nerves, by 
M, ColasantL — On the coloration proper of the retina and modi- 
fications of It, by M.| BolL— On the constitution of chloram- 
momum and sideliydea of ammonium, by M. Schiff. 
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BRITISH MANUFACTURING INDUSTRIES 
BriHsh Manufacturing Industries. Edited by C. Phil- 
lips BevSn, F.G,S. Hosiery and Lace,*' by the late 
W. Felkin, Nottingham ; Carpets,” by Christopher 
Dresser, Ph. D ; “ Dyeing and Bleaching,” by T. Sinll 
(second edition'; ; Pottery,” by L. Arnoux, of Min- 
ton's Factory ; " Glass and Silicates," by Prof Barff, 
M.A. ; “ Furniture and Woodwrork,” by J. H. Pollen, 
M A. (Second edition). (London ; Stanford, 1877 ) 
Industrial C leases and Industrial Statistics By G 
Phillips Bevan, F G.S Vol. i , “ Mining, Metals, 
Chemicals, Ceramics, Glass, and Paper." Vol 2 , 
** Textiles and Clothing, Food, Sundry Industries." 
(London . Stanford, 187^7.) 

T he hrst edition of the first two volumes has been 
already noticed in these columns The speedy issue 
of a second edition bears out the favourable opinion pre- 
viously expressed with regard to them, and of this series 
of short comprehensive essays on British manufactures 
generally^ There can be no doubt that any one wishing 
to take a general view of any of the subjects on which 
they treat will gam a good idea of their principles from a 
perusal of these volumes. 

The latter two volumes, dealing as^ they do with the 
condition of tbe British industrial classes considered 
as Workers t form an appropriate pendant to the 
British Manufacturing Industries," in which the nature 
of the work which they perform has been already spoken 
of. Though, as Mr, Bevan says, the British workman 
"has from a political point of view . . . been frequently 
written and talked about — too much so, indeed, for his 
own good or for the good of the country — hii social con- 
dition as dependent upon, or connected with, his special 
branch of latiour,” is comparatively seldom inquired into. 
This topic forms the subject of the present work. 

tn treating the subject one or more chapters are de- 
voted to each of the divisions named above. A descrip- 
tion of the character of the work in each department is 
given, together with the conditions whether healthy or 
otherwise, under which it is performed. This is supple- 
mented by statistics as to the numbers emploj ed m the 
various industries, the quantity of material manufactured, 
its value, the wages of the workman or workwoman, the 
effects of various industries on the rate of mortality, and 
some account of working-class legislation and federation. 
The distribution of the various industries over the country 
is, graphic ally shown by two maps in esich volume. 

The statistics arc very full and complete, and being 
compiled mostly from official sources, may be taken as 
accurate and reliable. With regard to the introduction 
of this profusion of figures the author remarks that he has 
done so " in the hope of showing, how intimately allied Is 
the development of our manufactures with the state of 
wages and the general condition of the working classes.” 
There can be no doubt that Mr. Bevan's volumes clearly 
shoi^ that our English operatives are in better condition 
gcoMlly than at any ptevioui period, and this is 
so nhaievet bd the itaddtt^t fh)tn Which they are 
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In reading the descriptions of ihe vaiuus handicrafts 
and under what conditions they are executed, one sees 
that there is much yet to be done in some branches to 
render the work still easier of execution and less un- 
healthy. Science has done much for the coal-miner ; 
but more remains to be done in order that he may be 
belter protected from sudden outbursts of fire-damp or 
choke-damp It is evident from the quotation of Dr- 
Angus Smith's analyses of the air from metal mines, that 
some further legislative enactment is required to compel 
the more thorough ventilation of such mines Blast- 
furnace workmen, it is true, do not work under verj' un- 
healthy or dangerous conditions ; but there are one ot 
two points in which there is room for improvement For 
example, the ” chargers " more particularly, are now and 
again rendered insensible by breathing escaping carbonic 
oxide, sometimes with fatal results ; while once in a 
while, from Lhe fall of the material in the furnace after 
" scaffolding, " explosions occur in the " hearth" resulting 
ih the forcible expulsion of the front or side of the furnace 
and of the molten metal, which occasionally envelops 
the workmen, who in some instances have been literuUy 
roasted to death. Possibly at some future period the 
dangers to health and life arising from these causes may 
be diminished or entirely obviated by the application of 
scientific principles. 

The injurious effects and diseases resulting from the 
vapour of ordinary phosphorus and "phosphoric fumes” 
in match making are fully pointed out (and the remedy Ih 
the use of red phosphorus), also those of oxide of zme, 
sparks of metal and dust, poisonous gases, powdered 
glass and emery, and poisonous colours, in brass, needle, 
chemical, glass and emery paper, and paper-hanging 
manufactures. In the second volume the " sizing " of 
cotton goods, " singeing ” of fabrics generally, "heckling” 
of flax, preparation of tobacco, use of " Scheele's green” 
and aimilar preparations m flower-making, and the close- 
ness and general want of ventilation in workrooms, in 
dress-niakmg, , are shown to result prejudicially to 
the health of the worker. Affections of the eyes from 
close work, as in watch and lace making, arc not lost 
Bight of. Neither arc deformities resulting from working 
in constrained and unnatural positions 

In this connection it may perhaps reasonably be 
doubted — as the result of actual expenence — whether 
" the effects of chlorine are transient and less serious” 
than follow from the inhalation of sulphuretted hydrogen. 
Weldon's chlormc-proccss is noted as an improvement on 
the old process, while Deacon's — which may fairly rank 
with it — is left unnoticed On the same page a small 
matter needs correction ; " manganite ” and " permangit- 
nite" should, of course, be mangan^te and permangm- 
nrzte. Mr. Bevan might be puzzled, perhaps, to show 
how tobacco acts as food, under which head he classes iL 

A list is given of the legislative Acts hitherto passed 
affecting industries, which shows that the amelioration of 
the condition of the Worker to its present improved state 
has not been an easy task. The trade societies are classed 
as trades unions, friendly societies, and co-operauve soci- 
eties ; of the first the opinion is given that they are " at 
most a doubtful blessing,” while the latter are considered 
as both useful aiid exceUent. 

The abundant statistics given cannot fail to be of great 

Y 
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fervice in m&ny ways. The volumes altogether are very 
readable, and throughout the statements are usually 
reliable. Should a second edition be required it might 
possibly be improved by the addition of a table of 
contents." W. H. W. 

THE GERM THEORY 

The Germ Theory Applied to the Explanation of the 
Phenomena of Disease **The Spettfic FeversP By 
T. Maclagan, M.D, (London, Macmillan and Co, 
1876.) 

I N his preface the author states that "one object which 
he has in view is to rescue the germ theory of dis- 
ease from a false and misleading position, and to give to 
it Its true and legitimate standing as a pathological ques- 
tion." The subject discussed is whether the propagation 
of germs in the system can produce specific fevers. He 
believes it can, and assumes that all contagia arc living 
organisms, probably albuminous, reproducing their kind, 
living for a considerable period, speedily perishing when 
freely exposed to the atmosphere, and so minute as to 
elude the highest powers of the microscope. 

If, however, the particles in sheep-pox, small-pox, and 
vaccine, be the infecting matter, they arc easily seen by 
the microscope, and ought therefore to be found in the 
blood, but such is not the case 
Dr. Maclagan holds that ‘‘all microzymes are not con- 
tagia, but all contagia may be microzymes." The fact 
that the contagia fluids are most potent when fresh, and 
that their virulence diminishes as bacteria increase in 
them is explained by saying that diseasc-germs are more 
minute organisms than bacteria, and are the food on 
which bacteria live. According to this view, bacteria not 
only do not constitute infection, but destroy it. 

Dr. Maclagan says "that the chief action of an or- 
ganism on Its environment is the consumption of nitro- 
gen and water. A diseasc-germ is a parasite, and requires 
a special nidus as well as nitrogen and water ; the para- 
site finds a something in its nidus — the second factor — 
the parasite being the first. Without this second factor 
no bad result follows the reception of the contagium." 
Different periods of incubation arc accounted for by the 
varying amount of the second factor and the number of 
germs imbibed , incubation itself by germ-growth and 
reproduction ; and the onset of the symptoms by the 
germs becoming mature. 

The consumption of nitrogen by the contagium particles 
causes wasting of the tissues, i.e., the organisms eat the 
albumen intended to nourish the body They also drink 
largely of water from the liquor sanguinis, which, being 
rich in soda, explains why soda- salts are often absent 
from the excretions during fever. The same retention of 
soda-salts, however, often happens in acute pneumonia, 
which has no relation to infectioqs disease. 

Increased elimination of urea is explained thus , — 
The increased consumption of liquor sanguinis by the 
cOQtStgwn particles leads to increased formation of re- 
trogressive albumen and of urea^’ It seems by this that 
contagimn particles have livers and kidneys, and excrete 
area. Diminished excretion of urea is held as " due to 
cqniumpCion by the contagium particles of the water rc- 
qalilte to enable the kidneys to perfomi their excretory 


function." What then, we ask, becomes of the water 
consumed by the contagium particles? Do their kidneys 
excrete urea in excess with limited water, while those of 
the patient are unable to do so ? or do the contagium par- 
ticles not consume water when the urea is increased as 
well as when it is diminished ? In fever the quantity of 
water drank by the patients is verygfreat, but that, accord- 
ing to Dr. Maclagan, is because the quantity of contagium 
parLicles is also very great. We find, however, the same 
symptoms in symptomatic fevers, with no contagium 
particles present, and we have great difficulty in believing 
that ultra-microscopic organisms in a person’s blood could 
consume several tumblerfuls of water in twenty- four 
hours 

The heat of specific fevers is partly ascribed to the 
propagation of the contagium causing increased con- 
sumption of tissue But increase of living matter causes 
the disappearance of heat, not its production. Again, the 
author states that the fecundation of the organisms may 
be accompanied by an elevation of temperature analogous 
to that which occurs under similar circumstances in other 
organisms 

As regards treatment, at page 163 the following occurs . 
" If we were to bleed, to purge, to give antimony to, or even 
simply to withhold food and water fiom, all the cases of 
typhus and enteric fever which occur, there can be no 
doubt lliat we should hnd the mortality from those 
diseases greatly increased." Dr. Maclagan is right here, 
for by simply withholdim^ food and water, there can be 
no doubt that he would greatly increase the mortality by 
starving his patients to death. He, however, believes that 
fever patients should be supplied with nitrogen and water 
to compensate for what the organisms consume. 

The cessation of the fever and its specihciiy are attri- 
buted — the first, to the organisms, as parasites, requiring a 
special nidus which contains a suitable pabulum, and 
when the latter is exhausted the fever ceases , the second, 
to a local lesion in the nidus, which is the part where 
fecundation of the organism takes place. In small pox 
this nidus and lesion is in the skin, m typhoid in the 
bowels, and so on. iL is well-known, however, that many 
medicines act on special parts of the body, and yet wc 
do not think of calling them parasites which require a 
special nidus. The author gives many other plausible, 
and some very unusual explanations of febrile phenomena 
by means of the germ theory, all of which, we believe, arc 
far more clearly and rationally cxplicable-on the physico- 
chemical theory. The writing of this book must have 
cost Dr. Madagan much trouble We have read it very 
carefully, and commend the author’s honesty m stating 
bis views, but question if the work will go far in realising 
the object for which it was ostensibly written. 

OUR BOOK SHELF 

A Manual of Cinchona Cultivation in fnaia. By 

George King, M.B., F.L S., Superintendent of the 

Royal Botanical Garden, Calcutta, and of Cinchona 

Cultivation m Bengal, (Calcutta, 1876,; 

This manual Is another contnbutlon to the numerous 
books, papers, and articles that have appeared of late 
years on the subject of cinchona. Varied as these contri- 
butions have bm, and valuable each one in itselfi this 
manual brings together much that is useful, not only on 
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the scientific aspect of the subject, but also on the harvest- 
Sng of the bark crop in Indiaj as well as on the commer- 
cial value of the Indian cinchona plantations. The 
manual will probably find its largest circulation amongst 
owners of land who have embarked in the cultivation of 
cinchona as a commercial enterprise, or those who intend 
doing 10, Chapter iv. being devoted entirely to cultivation . 
and this part of the subject 13 treated of very fully ; the 
author giving the various details of suitability of climate, 
temperature, rainfall, elevation, soil, drainage, &c., to- 
gether with the more practical operations of preparing 
the ground, sowing seeds, propagation, planting, and 
other matters of a similar character, which, from the 
nature of Dr. King's position as superintendent of the 
Government cinchona plantations, must be trustworthy, 
if not from his own practical experience, certainly from 
the fact ofhis being able to command the opinions of the 
best men in this important branch. The same may be 
laid of Chapter v,, on the ^'modc of harvesting the bark 
crop.” Turning to Chapter vii on the “ local manufacture 
of a cinchona febrifuge,” we come to what is interesting 
and important to the whole community, namely, some of 
the practical results of the cinchona introduciion into 
India, in the production of a cheap but efficient febrifuge 
This preparation, which Mr Broughton, the Government 
quinologist calls amorphous quinine, consists of the total 
alkaloids of cinchona bark, in the form of a non- crystal- 
line powder, mixed to some extent with the resm and 
red colouring matter so abundant in red bark. “This 
alkaloid,” we are told, “ has been accepted by the medi- 
cal profession in the Madras Presidenc]^ as a remedy in 
malarious fevers, scarcely, if at all, inferior to quinine ” 
About 600 lbs. of this substance was produced in the 
Neilghcrry factory up the end of the year 1S72-73, but the 
process of manufacture was found too costly, and the 
factory was accordingly closed. A more simple process 
was commenced in Sikkim, by Mr Wood, who arrived in 
India in 1873, and by this process at the present lime, 
about a ton per week of dry red bark is being worked up 
The baik, hitherto so utilised, has been chiefly derived 
from thinnings and prunings, undertaken from time to 
Lime in the intercstb of the trees. By the end of the 
current financial year (1875-76) about 32,oco ounces of 
alkaloid will have been turned out. Next year a much 
larger quantity will be yielded. It has been calcuUicd 
that of this efficient febrifuge there can soon be yielded 
from three to four tons annually, at a cost of rather less 
than one rupee per ounce. 

Some interesting appendices are attached to the Manual 
— one shows the stock of trees in the Neilgherry cinchona 
plantatioDf another the stock in the Sikkim plantations, 
another the meteorology of the same plantations, and the 
last one gives the opinions of medical men holding import- 
ant positions in India, on the efficacy of the cinchona 
febrifuge. With the manual are also issued three extra 
pages, descriptive of the process at present used for manu- 
facturing the above substance, by Mr, C. II. Wood, the 
Government quinologist. J. K. J 

Die Etigancen. Ban utui Geschuhte cines Vidkanes. 

Von Dr Ed. Keyer. (Wien, 1877) 

This is Dr. Ileycr’s first publication, and we glodly 
acknowledge it to be a very promising one. The subject, 
a minute geological trcatiBc of the Euganean hlountains 
near Padua, illustrated by a well-drawn map, hardly calls 
for a lengthy notice on our part, but the little work is attrac- 
tively written, and testifies to the complete mastery the 
author possesses over his subject. He minutely describes 
the structure of these mountains, then dwells upon the 
consequences he draws from this regarding their geolo- 
gical history, and raises before the eyes of the reat&r an 
interesting picture of times long past, and of forms long 
extlnDt Dr. Royer's language has the advantage of 
being clear and to tbe point, khd free from all unnecessary 


ornament We have pleasure in recommending the book 
to our readers, and hope that it may soon be followed by 
another production from Dr. Reyer's pen 
Die Erde und thre Volker: tin geographisches Hans^ 
buck Von Fncdnch von HelTwald Krster Band. 
Zweitc Aufiage. (Stuttgart . Spemann, 1877.) 

This work has met with deseived popularity in Germany. 
Dr Hellwald is known as one of the most accomplished 
living geographers, and is well fitted to undertake the 
compilation of a work like the present. It will, we 
believe, be completed in two volumes, the volume before 
us dealing with America and Africa The author follows 
to some extent the method of Reclus in his magnum opfts^ 
though, of course, on a smaller scale He takes the great 
divisions of the land and water one after another, and in a 
thoroughly intcTcsling and clear stylo, summarises all that 
15 known of them on the basis of the latest discoveries, 
and under .1 variety of well-selected heads The work, so 
far as w'c have tested it, is up to the latest date, and we 
know of no more trustworthy, interesting, and handy 
compendium of geographical information Some of the 
illustrations might bear improvement, especially in the 
case of North America, where, we think, a freer use might 
have been made of the magnificent illustrations in the 
U S. Survey publications. On the whole, however, tbe 
work IS a valuable “ family book,” as it is meant to br, 
and we should think would prove of considerable service 
to teachers of geography We have no doubt that many 
would welcome an English edition of the work 


LETTERS TO THE EDITOR 

\The Editor dots not hold himsdf t es/onnbl^ fet opinions ex^fessed 
tiy his rori ispvndtnis Neither cnii he undniake io return, 
0/ to coi/epond '^rth the wntus oj, njtcted manuseiipts 
No nciut IS ioktii of anonymous nmmumialions ] 

Science FelJowshipa at Oxford 

VouR correspondent, Mr Charkh Wade, is an undergraduate 
of Magdalen College, and makes the very natural 1 mistake of 
supposing that fellowships once assigned lu natural icience are, 
Like ihe cUu of college prunes with which he 15 more fi^miLiar, 
namely, the scliolarihips, regarded by the colleges giving th em 
as in a cerlam sense appropriated for future vacancies, to the 
subject which has once been connected with them. Thu is not 
the cue, and accordingly your readers will find that Mr, Wade'i 
enumeration of twelve lellowshipq, as assigned to natural science 
at Oxford, is erronenvis, whilst the statemcm of ” an Oxford Man ” 
that only five fellowships are at this moment held as rewards for 
proficiency in natural science, is correct From Mr Wade’s list 
must be removed the three l^e’a readerships at Christ Church, 
which arc not of the nature ol ordinary fellowships, but ore 
special foundaiions and enumerated by ” an Oxford Man ” wiih 
the professorships Of the nine remaining on Mr Wade's liatp 
one at Merton doei not exist, nor docs that at Corpus, nor that 
at Pembroke, whilst Hint at Brasenose was not uffered purely 
and simply for physical Fcicncc Hence there are but five 
kllowships at Oxford now held for natural bcience, or six if we 
count that at Brasenose 

bincc I have no reason to ingratiate myself either wuh Lhoae 
who defend ur those who attack I he abuses of Oxford, 1 ihaU 
not imitate Wade, but sign myself SoCiUs 

Specirm of Metalloids 

In a recent number of Nature (vol. xv., p. 401) 1 ^ve a 
short abstract of a rnper by Messrs. Angstrom and Thalcn, 
on which 1 should like to make a few remarks. It is known 
that riucker first drew attention to the fact that one Ixidy may 
have different spcclr^ and he seemed inclined to attiibutc these 
spectre to different anotropic atatea of the element Later on, 
however, attempts were made to give another explanation of the 
phenomenon. It 11 against these attempts that Angstrom and 
Tholen chiefly protest m their paper. They use, however, tbe 
word element, m a different senae from that in which it is gene- 
rally used. An elementary body, they Fay, can only have one 
spectrum. We an aware that bo^a, oa iodine and sulphur, oau 
give two spectra, but then the bond spectrum is due to an allo- 
tropic stale, whsd, from a spectroscopic point of view, bchava 
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UkQ a compoi^id body. It would B«em from thu aud other 
renirki, that, froui a ipectroicopic point of vi^ at leait, 
they consider an element to be not only a fabdy which cannot be 
decofopoaed into two different bodies, but a body which cannot 
be reiolved into any limplcr molecular state. I have no objec- 
tion against this if it is always clearly understood that our anthon 
Include allotropic states under the denomination of compounds 
For Instance, they lay great stress on the fact that a spectrum of 
fluted bands is always charactcnstic of a compound body. Ac- 
cording to their definition of a comnound thii is perfectly correct, 
for no doubt the band spectrum belongs to a more complicated 
Diolecnlar state, but they cannot bring this argument forward as 
tending to show that Swan’ii spectrum of the candle belongs to 
a hydrocarbon, or that the fluted sped rum of nitrogen belongs 
to an oxide of nitrogen, The fact simply means that the mole- 
cule which gives these band spectra is to the molecule which 
gives the line spectra as the molecule which gives the absorp- 
tion binds of iodine is to the molecule which gives the lines of 
iodine 

There is no doubt that we must be exceedingly careful, espe- 
cially working with Geissler^s tubes, not lo ascribe to an element 
a spectrum which really belongs to a combination of that clement 
with some other body present. The question what spectra an 
element really bos must be settled m each individual case by 
careful expcniTients. Let us examine the two examples chosen 
by Messrs Angstrom and Thalen. 'J'he first is carbon Watta 
has alieady shown that the spectrum marked by him originally 
No. 2, really belongs lu an oxide of carbon The only spectrum 
under drcussion is therefore Swan's spcclnim of ihe c indie. 
On this point AttficliL’s experiments arc eutnelv conclusive 
They have been amply ennhrmed by Wiitts and oihers 1 lake 
one case out of many Ihe tlame of dry cyanogen gai shows 
the same spectrum brilliantly The onus of the proof that a 
hydrocarbon can here be present lies eutircly with those who 
make that assertion Messrs Thalen and Angstrom in the pre- 
sent paper assert that this •pcctrirm is due to acetylene In 
the year 187 1 Prof. Angslrum published a paper, m which he 
tned to show that WuUner'b second hpcclrum of hydrogen really 
belongs to acetylene Other expeumenters have confirmed ihiii 
fact. In order to escape admitting that carbon hai two spectra, 
Messn Angstrom and Thalen are lorced therefore to assume th it 
acetylene has two spectra 

llie chief object of thu letter la to say a few words on the 
spectrum of introgm In the year 1872 I published a paper in 
which I gave on experiment tending to show that the band 
spectrum of nitrogen realty belongs to an oxide of mlrogen The 
experiment was this * Clean pieces of sodium were heated in a 
tube containing nitrogen ; ibe band spectrum then disappeared, 
and another spectrum came out, which I then thought to be 
identical with the hoes of nitrogen. The experiments were re- 
eated by Steame and Wullner , they also found that the bands 
laappeared, but the lines of nitrogen did not come out. I con- 
vinced myself that what 1 had seen was not (he line spectrum of 
nitrogen, but the disappearance of the hands alone seemed to me 
to be an object of further investigation Mr. Salet at last gave a full 
and correct explanation of the experiment. Nitrogen is absorbed 
by sodium under the inHuence of the electric spark, and the Iinei I 
1 had seen were the lines of sodium. As Mr, balet has shown, | 
my measurements sgrec belter with the lines of sodium than 
with the lines of nitrogen. The bands of nitrogen remained if 
care was taken that the spark did not touch the sodium 
If 1 have regained hitherto from acknowledging the justice of 
Mr. Salct's concluilons, it is only due to the fact that I felt a 
natural curiosity to repeat his experiments , I have not yet been 
able to do so, but 1 have no doubt what the result would be. 
Mr Salet's paper was only published after Prof. Angstrbm’s 
destli, and I cannot help thinking that the professor would have 
considered his experiments conclusive against the assumption 
that the bands of nitn^en are due lo an oxide of nitrogen. The 
only argument which Messrs Angstrom and Thalen bring for- 
ward to support their theory is that in a tube containing rarefied 
Air whjeh snow ed the bands of nitrogen when thy ipirk passed, 
nitric oxide was formed But surely nitt^us acid fumes are pro- 
dooed sparks sbowinj{ the line spcctruui of nitrogen. Osone 
b formed by sparks giving the lines of oxygen, yet we do not 
cpnd^e that the line spectra of nitrogen and oxygen are due to 
nitrpui add anci orone 

If ftf^jone still believes that an element can only have one 
ipectnim at the ternperqture of the electric spark, I propose to 
nun the prohl^ him take the tliree me*! car- 

hotiic acid, acetylene, and oxygep. If he inYe^t'^tes 


epentn parela]ly he at least hud ten diflciciit ipectia (two of 
tbem 1 only discovered lately), Ouf of cirbqnip ec|4 a|oM 1 ^ 
obtain six. Let hiin find a suffiejen^ ^vnber of paaifple pom- 
ponnds to account for all these spectra. AaTifyf 

The Annual Perl iement ary Qraot for Meteorology 

The Meteorological Department of the Board of Trade was, 
as is well known, consdhited by Government in 1856 with the 
object of collecting and discussiDg facts and obiervatlons too 
numerous to be collected and discussed by private persons. The 
Department continued ibr ten yean under the sole direction qf 
Admiral Fitzroy, who, by his self-denying exertiqns and en- 
thusiasm, and a genius for developing meteorology in certain of 
its practical applications, gave a great and with^ healthy iQ- 
perus to a soand BCq,dy of the laws of weather 

In consequence of the recommendations of a committee q( 
inquiry luipointed after Admiral Fiizroy's deqth to review the 
results of the labours of the department, its control was trans- 
ferred to a Committee of the Royal Society, who, in return for 
an annual grant of 10,000/ , agreed to carry out the dutieii con- 
nected with the office. The Commltteu were left perfectly free 
in their method and in their choice of labour, the only condition 
attached to the grant being that an annual account be rendered 
to Parliament of the expenditure and of the results obtained in 
each year 

The support of the public was freely given to the Committee 
in the work they had undertaken, but in the course of a few 
years an opinion took root and gradually extended to the effect 
that the methods of inquiry adopted by the Committee and the 
work of the Meteorological Office were so seriously faulty as to 
call for inquiry To some of these points attention was drawn 
in N\’JUKR(voI. xiL p loi), your criticism being limited to 
little more than the baldest statement of facts, which anyone 
could easily examine for himself, a criticism which, so far as we 
are aware, itil] reoitins unanswered. 

Upwards of a year ago the Lords of IT. M Treasury, seeing 
that the Meteorological Committee had received nearly loOiOcxi/ , 
considered that the time had trrived.ror an inquiry, the grant 
being so considerable that they did uot think they could be Justi- 
fied in continuing it for any lengthened period without satibrying 
themselves that toe results obtained were such as to warraut the 
application of so large a sum of public mopey. A Treasury 
Commission was accordingly appointed on November 2, 1875, 
to inquire into the work of the Mctcorolngical Committee, par- 
ticularly that portion of it referring to storm warnings ; and, in the 
event of their deading lo recommend the continuance of the 
grant, to coruider further upon what system it may be best ad- 
fnini<itered. in connection with the latter part of the inquiry the 
Lordti of the Treasury gave expression to their wish that the 
claims of the Scottish MeteorologicEil Society for aid from the 
State should receive the consideration of the Commisiion. The 
Coministion consisted of Sir W Stirling Maxwell, Chairman, 
Mr Brassey, M P., Mr. Lingen, permanent Secretary of the 
Treasury, Mr. Fatrer, permanent Secretary of the Boan} of 
Trade, Dr Hooker, President of the Royal Society, Mr F. 
Golton, and Gen. Slrachey, Coniidenag the many Klentlfic 
questions of a strictly technical character which were to be dealt 
with, It IS to be regretted that such names as Sir G B Aiff 
and Prof Balfour Stewart were not placed on the Commuuon ; 
an 1 it was perhaps unfortunate that Mr Gallon and Gen. Strachey 
were on it, seeing that they were also memheri of the Meteoro- 
logical Committee whose work was to be inquired into by the 
Commission. The name of Mr Milne Home, chairman of the 
Council of the Scottish Meteorological Society, was on November 
29 added to the Comraiisian. 

On looking over the Report of the Comimssion, I am sur- 
prised to find an inattention to several important matters remitted 
to them by the Treamry. 1 do not find, for instance, that the 
methods aidopted by the MeteorolmcsJ Committee fqr the obser- 
vation of the temperature of the I&itish Islei, to which serraas 
objection has been taken, and the character of wo^k of the 
office, to which also serious objeedooi have beep mftfle, ktvf 
been inquired into , and I find that the consitlmtLon pf 
claims of the Scottish Meteorological Society for aid Irom the 
State have been all but ignored in the Report of the Coni- 
misiion. 

Passing on, however, to the recommendations oi the Report 
ife And that it recommends that the annual gnnt be Increis^ 
from lo^QPO/. to 14,500/. , ^hat, at leait proviiionalLy, sava 
assistance be given to ihc ScotUsh Meteorological Society ; that 
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oc«u mftteorologr be tr^DBrerred Iq thf hydrographical depart- 
ment of the Adnunlty ; ihat the preient ayitem of collecting 
daily Information by telegraph and of iisumg itorm-iyamingB be 
CQi^tlnued, an endcaTour beino made to put into clear shape, for 
the information of the public, Ine maaims or principles upon^hich 
itorm-wainfngi In future are to be ghen ; that the issuing of 
daily weather-charts be continued ; that a ceitaln nuinber ol 
continuously sell recording stations be retained ; Ihat the present 
system of suppleknent'ing self-recording observations by returns 
{ram eje-observeraf ihat is, from ordinary meteorological ila- 
tions, be conlhiued , and, since the science of meteorology at 
present standi in need of by thesis and discussion at least as 
much os, if not more than, of observation, that a part of the 
annual grant be appropriated to special researches, it resting with 
the Meteorological Council to select the investigators and nx the 
remuneraiion. Several of the recommendaiiona are not put in 
the clearest shape in the Report, whilst others, such as those 
relating to the practical applications of the science, which con- 
cern the investigation of the relations of weather to health and 
egiiculture, are so cxprcBSed as to suggest the idea that the 
nature of the problems involved in these large national questions 
has not been apprehended by the Commission, and consequently 
no provision is made in the Report for their proper investigation 
Hat by far the most important rccommenJations are those 
which refer to the constitution and action of the Meteorological 
Council, or new governing body, who are to be entrusted with 
the control of the grant, ind the relation of the Council to the 
meteorological societies, which call for the gravest consideration. 
The services of the Meteorological ComonUee of the Royal 
Society are not to be continued, as suggested by some of its mem- 
bers when under examination before fne Commission, the reason 
assiOTcd being that it is not to be expected that they wiU continue 
to give much valuable time to the work under the existing condl- 
tioni. It IS proposed that the Royal Society be invited to recom- 
mend to the Gavemment persons eminent in science who shall con- 
stitute the Meteorological Council, that they be fewer in number 
than the present Committee, and that they be remunerated in the 
shape of fees for attendance. This proposed reform as regards 
the body to be entrusted with the control of the grant m future 
ii thus more nominal than real, and it is not improbable, look- 
ing at the phraseology of this part of the Report, that the Meteo- 
rological Council will be sututantially the same as those who 
form the present Meteorological Committeci Che only difference 
being that they will be fewer in number. 

The value oif the work of the meteorological societies is ac- 
knowledged, and it la recommended that co-operation with them 
be fostered to the utmost The amount, however, of the assist- 
ance which the Commission recommends to be given to these 
loaeiiei out of the FarUamenlaiy Grant, u indicated in these 
words of the Report (Art. 23) ■ — "No payments should be 
made to them, except for results sought for by the Council." In 
other words, no assistance, whatever, is to be given tp the 
meteorological Bocietiea out of the^rant, beesuse, these payments 
being only for services rendered to the Meteorological Council, 
cannot he regarded as grants to the societies, and they will 
neither aid them m conducting iheir own operations, nor remu- 
mcrate them for the scivices which have long been rendered, and 
continue to be rendered, to Government Departments 

It IS not in this way that foreign countries foster the prosecu- 
tion of meteorology by their dilTerent nationalities Thus, 
Hungary has Us separate grant distinct from that of Austria 
proper ; Norway has its grant distinct from Sweden ; many of 
the Germanic States have their lepaimte grants , and, as the 
readers of Natuhb are aware, France is divided into metenro- 
logical departments, all of which are sUosulised by the Slate, 
and their operations are aided, but not controlled, by the central 
office in Pg^. In all cases, this division of work and responsi- 
bility IS productive of greater economy and efficiency in carrying 
on meteorological research. Voluntary local effort is in this way 
evoked in a degree and to an extent not otherwise possible, 
and the healthful pnnciple of compel ll ion and mutual criticism, 
■D detinble in the pneent state of the Bcuncc, is called into 
active play. Surely some provision ought therefore to be made 
by our own Government, to subsidise these societies, U being on 
OH bonds admitted that voluniary subscriptions alone are inade- 
quate for their permanent efficient maintenance. In no other 
way can they be placed in a pouuon to discharge the duty of a 
pabUc department in collecting stailstici for the elucMation of 
the clnnatology of a conntiy In its details and practical BlppU< 
ootlono. 


In tlm dMimated expenM of ^he Meteprolq^icol Office on its 


proposed new footle, I observe that 1,500/. 15 set down 
annually for "New Duo Stations," snd in the appended out- 
line of "Duties of Future Council," they ore to place them- 
selves in postal and therefore direct oominunjcation with about 
150 secondary stations in the United Kingdom 'What does this 
mean ? Is it intended quietly but surely to supersede, and in a 
few years supplant the meteorological societies — a course which 
the Report not only permits to be done if the Council be so 
minded, but aleo includes in the grant an annual sum of 1,500/ 
which may be so applied ? 

It cannot be supposed that any council, composed of persons 
eminent m science, could be farmed at present, posseuing tbe 
knowledge and technical training required to direct the conduct 
of the whole field of meteorolngical research, both physical and 
climatological Certainly, kciping in mind ihc serious mistakes 
made under the regime of the Meteorological Committee, and the 
minner in which the work of the office has been conducted, lo 
both of which allention may here again he drawn, no other 
result can reasonably be expected than that the programme, as 
sketched m the Report of the CommisBion, is seriously in fault 
The fact that the work was not efficiently controlled, was no 
doubt one of the mam reasons of appointing tbe Commission ; 
and, therefore, virtually to reappoint the same conti oiling body, 
only under another name, armed with the means and powers as 
proposed by the Commission, could scarcely fail to result in work 
of a more or less unsatv-factoiy nature, and, besides, m an UQ- 
necesiarily increased expenditure of public money. 

It is difficult Co see how Ihu result can be obviated, except by 
remittinx the whole question of local climatology, including its 
practical applicaiions, to bodies located m each of the three 
kingdoms, these societies being at the same time intrusted with 
supplying the Registrar- General, as has been done in the past, 
and sudi bodies as the Medical Council and the agricultural 
societies of the United Kingdom, with the informatioQ ihey 
may require. If [,000/ were given for this work to each of 
the societies relerred to, and 1,500/ to the Admiralty for Ihs 
work of ocean meteorology, there would stiU be 10,00^ for tbe 
central office In London, to be devoted to tbe issue of storm 
warnings and to the prosecution of the more purely physical re- 
searches of meteorology, of which the science at present standi 
so much in need, and which is so emphatically the proper work 
of the central office ’ and m this ca<«e it need scarcely be ndde>i 
that each of the societies would necessarily be represented on 
the Meteorological Council. ZtilA 


Centraliam in Spectroscopy 

Permit me to repeat that happy remark of yours, and happy 
because so true and of wider application than the one ineteoru- 
logical case which called it forth, on p 427 i via. . " We think 
centralisation hurtful to science, and we regret that 1,000/ a-year 
has not been granted to Scotland, by which a healthy rivalry 
would have been gained. " 

In the Annivenary Report of the Royal Astronomical Society 
for last month will be seen a statement that the Royal Observa- 
tory, Greenwich, amongst a vast deal of other most undoubtedly 
admiiable work, 15 also now having a large spectroscope con- 
structed on a totally new plan. flow many spectroscopes that 
observatory has had made for itself during the last twenty years 
I do not know \ and I, for one single individual in the nation, 
do not grudge this new one if it should realise only a third put 
of tbe wonderful promises made for it 

In the same Anniversary Report there 11 also a statement Lhaf; 
the Royal Obseivatory, Edinburgh, has been m want of a propen* 
spectroscope for Us specul local oliservations for years ana yean 
past , and if at length there is one there now, alipoit good 
enough for the pcnuired purposes, it is because such a one has 
been recently made at tbe private expense of the Aitronomer- 
Koyal for Scotland, although his salary is less than chat of many 
a clerk in London. 

or this, slso, I am told tifere is no reason to coipplaia, be- 
cause 1 accept^ the suuation in iU poverty-itncken condition, 
though when the nation Itself was 4IS0 poverty-stricken oi com- 

E ired with its present truly heaven-ravoured nnancid condition. 

ut what I do, merely as an indiv\dual, complain ofis —that if the 
new Greenwich spectroiciroe is to be the onfy tfwr which the cen- 
tralisation of the British Government in liondon allows to be 
built up at the cxpcpie of the whole nation, out of taxes fovied 
in Ireland and ScotTaivd m well as England, tluf it is neiqg 
mde on a pcind^ which goei the Uw of SU 

|nd though it fluqy pyc yd® 
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or at moit three hnlf-prlams " more dupcmon than was before 
obtained by " ten whole ones," docs so at the cost of all drjiwtion^ 
and will be certainly allowed at Greenwich, as well as crery- 
where else, to be a mistaken step in modem spectroscopy before 
another anniversary of the Koyal Aalrononiical bociLly takes 
place. FIAZ/.1 Smyih, 

Edinburgh, March 17 Astronomer- Royal for Scotland 

Greenwich an a Meteorological Observatory 

In Nature (vol, xv. p. 421) there appeared a brief abstract 
of the presidential address of Mr H, S iLaton to the Meteoro- 
logical Society of London on I'cbruary 21. The increase of 
temperature at Greenwich in recent years is stated to be in 
reality due to local causes and not to secular variation, to which 
it has, ns he thinks, been erroneously assigned The ctTecC of 
the growth of the population of London from ^00,000 at the 
commencent of the century to 3,500,000 at the present time, 
and the still greater increase jji the comparative consump- 
Uon of cool, Mr Knlon considers to be manifested by the nse in 
the average temperature of the air at the Koyal Observatory, 
and for this reason ir is concluded that Greenwich is not a suit- 
able place for a meteorological observatory of the Hrst order 
If the view enunciated by Mr Eaton be correct, it is evident 
that the temperature of Greenwich during recent years has been 
in excess of that of surrounding diMricts. Is this view borne out 
by observation? 'faking the figures for a number of places in 
the south-east of England whose mean temperatures have been 
calculated for the same thirteen years ending i86q, and adding 
the usual correction for height above the sea, \vc obtain the fol- 
lowing results as their mean winter, mean sunimer, and mean 
annual temperatures ; Greenwich, 40° 4, 63^'!, and 5l'’'l , Cam- 
den Town, London, 40“ 4, 63^3, and 51" I ; Uoyston, 40** 5, 
62° '3, and 50” 8 , Colchester, 39“ 4, 62'^’ 8, and 50" 6 , ^Worthing, 
41® I, 6i" 2, and 50“ 7 ; Osborne, 42^0, 62‘''5, and Sx“8; 
Aldersholtj 40'’ 9, 62" 6, ami 51” 2, and Oxford, 40“ 6, 61® j, 
and 50* 4 A simple ins,pecLioii of these figures is BUfTicient 
to bhow that the consumption of fuel and the vast popu- 
labon of London cannot be said to have had an appreciable 
influeiice on the temperature as recorded at the Koyal Ob- 
servatory, and (hat if the Greenwich observations show a 
me of temperature during recent years, the whole of the 
south-east of England has shared m that rise This result 
deduced from observations ib such as might have been expected 
when the position of the thermometers at Greenwich and the 
mode of escape of (he artiricially heated air by chimneys into 
the free almosphere is taken into consideration It follows, 
llierefoTc, that, so far at least as regards the temperature obser- 
vations, the conclusion drawn as to the future of our great 
national Observatory ns a contributor to the higher meteoro- 
logical researches u not supported by the facts of observallon 

ALKXAMIKR Bl CllAN 

AtmoBphenc Currents 

I AM glad to have obtained from such exponents as Capt 
Digby Murray and Mr. Murphy a clear statement of the old 
orthodox creed respecting the movements of the atmosphere. 

The former, it is true, finds a difficulty in accepting Maury's 
belief that (he currents cut one another m "curdles" in the 
er|uatorial calms, but none in adopting the same os regards 
the tropical calms, and his view may therefore, as I auppoie, be 
taken as a modification of that which is graplitcally represented 
on IMite 1 . in the '* Physical Geography of the Sea ” 

The quebUon at issue between Capt Digby Murray and myself 
amounts to this - Are rapid polar and equatorial imper currents 
observed over the region of tropical calms ? Mr. M^irphy's theo- 
retical question appears to me to involve the inquiry —Is the force 
ol the trades derived from the earth's rotation? 

In tracing the course of the air particles along the route which 
he desenbu, the late Commodore Maury observes that this 
coiuie IS determined in certain particulirs by "some reason 
which doei not appear to have been very satiafactonly explained 
by philosophers " The litter do not as yet seem 10 have got 
nd of Ell the diihculiies with which his theory is beset, which 
rather grow with its development 
I would beg the philoiophen to look closely at the actual 
course of the aimoipheric cui rents os shown by synoptic charts, 
oot by charts of prevailing winds and mean preiiures, which 
lOp resent conditions never found at any one time in nature. The 
distinction between the *' great cunents " and the " temporary 
currents" is important enough, but it amounts to little more 
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than that between mean winds and actual winds ; and to explain 
tbe mean winds on one principle and the actual winda on the 
opposite involves a fallacy. 

Again and again we see a more or less irregular belt of high 
pressures, having central calms, e^tcndirg across the North 
Atlantic. From the southern edge of this belt we may follow a 

I iarllcle of air in its course to and from the eauatorial district of 
ow presEurc, also an irregular belt lu the mladle of which calms 
exist The movement originates in the defect of pressure neu 
the equator at the level occupied by tbe particle Its velocity is 
governed by the steepness of the gradient , and its direction, in 
relation to the surfsces traversed, is Directed by the increasing 
velocity of rotation of those suTfaces. In the Doldrums it arrives 
at a district at which the gradient becomes zero and iho hori- 
zontal movement has consequently disappeared , but a ver- 
tical movement has now been acquireil from the dLlfercnce in 
the tension of the particles above and beneath, a difference 
derived from solar heat When the particle fans ariived at a 
position in which this difTcrence dissppears the vertical movement 
vanishes, and a new horizontal movement commences owing to 
the defector pressures on the polar side at the level then reached, 
and the direction of this movement i^ also affected in relation to 
the surfaces by Ihcir decreasing velocity of lotation. Where does 
the new movement terminate^ Obviously in some district be- 
tween the equator and the pole where lion/ontal pressures on 
all sides of the pirticle at its then level are equable, bur where a 
vertical movement has been acquired, the particles near the 
earth's surface starting on their journey towards the couator. 
The anus Jrs/ulaf idt iics with those who deny that such a aiitrict 
IS presented by either of the belts of tropical calms 

We now look at the polar side of the calm belt of Cancer, and 
for this purpose wc may take almoisl any, r s* ^ of Capt Hoff- 
meycr's chaits Wc t>ce in the majority of cases an aggregate 
of cyclonic circulations around local barometric minima, inter- 
fermg and imperfect, and commonly becoming more so as they 
arc propagated Lowaids the pole Jlut wc see no "polar denrei- 
sion " ilistifict from these, on which, as represented m the chart, 
we can lay the finger and say, " This is the result of centrifugal 
force; thoae are due to steam power." Wiihiii these systems 
an upward movement of the air occuis, owing to vapour con- 
densation and the liberalfon of heat Consequently towards 
these the particles of air near the earth's surface at the poleward 
edge of the tropical calms begin to Iravcl, the earth's rotation 
deffecting their course in relation to the surfaces Iraversed And 
from these, nt n certain elevation, the particles return to the tro- 
pical cafm^ for the same reason as that which determines the 
upper curreuts over the trades. 

From the phenomena observed in the northern hemisphere 1 
argue, mutntis mutafulis^ to those of the sou them, and 1 expect 
the argument to be admitted by one whi>, like Mr, Murphy, 
attributes much less influence than 1 do to the work of water- 
vapoiir, and who even Ihinka that the mean movements of our 
atmosphcie would be unafTccled by the removat of all the water 
of our globe. 

On some occasions pressure is high over all the North Atlantic 
on the polar side of the tropic, the anticyclones apparently ex- 
tending nearly to the pole In these cases we have no surface 
counter- trades over that district, yet the north-east trades con- 
tinue to blow on the southward or the tropic as usual 

I repeat that all movements of the almosphere originate in 
differcnceg of pressure derived directly and indirectly from soLr 
heat, and not in the force of tbe earth's rotation. And I must 
add that it seems to me very strange that any one while regarding 
the trades and their upper-currents as simply the ffficti of prcBsuie 
difTcrencci in the lower latitudes, should maintain that the south- 
west and north-west winds of the temperate zones arc simply the 
causes of the pressure differences in the higher latitudes. It 
would be just as logical to regard the siHilh-wcil and north-west 
winds as due to pressure distribution, and the trades ns the com- 
pensation for their eastward movement, Cx^BMENT Lev 

March ro 


Electrical Phenomenon 

Last night I noticed a powerful development of electricity 
in a curious manner. 1 bad thrown a piece of common, thldc, 
white, unglazed paper upon a low fire which was toleiablj fall 
of Bshep. When it was charred so as to be black and brittle, 1 
happened to take it up and break bits off. To my astonishment 
thm stuck firmly to my fingers. 1 broke ofT two pieces each an 
inch long, and resting them on the tips of my two fore-fingeif, 
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pich vti capable qf rotating (though with very great fnetinn) 
When brought near each other they repelled each other forcibly, 
1 experimented with these pieces fur several minutes wllhout per- 
ceiving any diminution In their electrification Both sides of the 
paper seemed to be in the some condition 1 then laid them 
down, and left the room to fetch a piece of sealing-wax to test the 
nature of the electricity. But by the time I returned, all trace 
of electricity was gone, and by no means could I repeat the ex- 
periment so ai to get the slightest charge of electricity 

It la more than probable that the electricity was developed by 
the chemical action of combustion of the coals, and that me hot 
air ruing up and brushing past the paper acted os a carrier of 
electricity of one kind to the paper, and of the opposite kind 
from it, until it acquired a very high potential But it would 
be interesting to learn exactly m nhat manner this action takes 
place, and vdiether the electrification was positive or negative. 

Andenonian College, Glasgow George FoRBEq 


Strange Star — Meteor 

On going out last Saturday evening about 8.55 my atten- 
tion was arrested by a large deep red stnr m Serpens which 1 had 
never seen before Its magnitude was greater than A returns, 
though us deep colour mane it seem less bright About ten 
minules aftei wards I saw it increase xrd diminish in magnitude 
two or three times producing the efiect similar to a ‘'Hashing " 
light on the coast, after which it suddenly disappeared 

On the same evening, at 9 56, I saw a very fine meteor of a 
bright pale blue colour with coruscations of ruby colour at the 
nudeus. Its course waa from Gemini over Aldebaran, disap- 
pearing below Pleiades. Of a long pinc-conc shape, duration 
About Uirce seconds. W M 

Gunnersbury, March 19 


SCIENCE IN GERMANY^ 

'T'lIIS book forms a continuation of the researches which in 
^ vol. 1 treated of the season dimorphism as the result partly 
of extenor Infiueuces and partly of atavism. The present 
(second) volume comprises (i) the origin of (he markings 
upon cater pillars , (2) on the phylelic pandLeluDi in meia- 
morphoua speciei , (3) on the transformation of the Mexican 
Axoloil into an Amblystoma , (4) on the mechanical con- 
ception of nature The third treatise was published separately 
some time ago and was reviewed in Natuku ; here we par- 
ticularly wish to draw the attention of the lovers of natural 
.science to the first paper Wclsmann tries in the treatise in 
question to prove by his observations, and the deductions there- 
from, that exterior influences and natural development or adap- 
tation (Naturzuechtung) only can be the causes of the markings 
upon caterpillars. The observations referred to were made 
upon the caterpillars of several genera of and relate 

to the history of their development, 

I. Ch<rrocampa —The caterpillars of Ck dptnor which have 
just left the ova, show no markings of any kind m thishrat stage, 
being of a uniform greenish colour , after the first change of skin 
(second stage) they show a bnght longitudinal streak on each 
side, between the dorsal line and the line of breathing apertures 
(stigmata). To this first streak Weismann gives the name of 
‘'lubdonnl streak " In the third stage eye ihaped spots form 
in ^ the fourth and fiAh segments, inbide of these streaks, and 
these are completely developed in the following stages, / e , after 
the subsequent changes of skin, while at the same Lime the sub- 
donal streak decreases and leaves only imperfect IraLei In the 
fifth stage the greenish colour changes to a brownish one, and 
the horn at the tail of the caterpillar becomes shorter In the 
sixth and last atage the other segmenta begin to show eye-spots 
but these are not developed to perfection , Ch^ parcdli^ shows 
the same form and development of the larva, with the only dif- 
ference that moat of the pnenomena occur one stage eiilier than 
with Ch, dptnor This conformity and accord of both genera 
In the order in which the markings upon the caterpillars appear 
ind are developed, lead to the conclusion that the markings were 
acquired In the same order during the progress of dcvelopnirnt 
(pbylogeny) of these caterpiLlars ; the oldest form (ul Ihercfure 
i^wed no msrkmgs at all even when perfectly developed , 
the fbHowing fiirm (^) had only the subdorsal streaks ; then m 
Cans (r) the eye-spots occurred in the fourth and fifih sr'gnneiits, 
and finally in rdl segments (form ^). It is probable further, 
that of the two genera of categ^lllars now living, Ck ilpenar 

WaimuaBi “ Siuditn mr DtinndeiLnhrana " (*' Rewarchei on the 
Buemt^fory'’). Vol it On tlia Ian Caus4i of TranunuialiOdi. 


IS the original, i.^, older form, on account of its still showing 
the different stages nf devtlopmenl in their ci'mpletpnesa , ihc 
younger or more ndvauced form, viz , Ch potcrllus^ proves 
that each new marking, acquired during the progress nf deve- 
lopment, appears fiisl in the later stages and then gradually 
extends to the earlier stages The whole of this view i*? well 
supported by the markings upon the complete form of the 
other species belonging to the genus Ck{troc{impa, of which the 
development of the larva is still unknown in its different stages. 
These other species may be divided into three groups, corre- 
sponding to forms r, and of the phytogeny in such a manner 
that wherever the subdorsal streak remains in perfection, the 
eye-spots are not developed, and wherever these show them- 
selves the siibdoraal streak is decreasing. Form a (Gnt gro^) 
IS known in the full-grown caterpdlirs of three species {Ck. 
synfuraf Daraspa myr^n, and /?, cian/tfj) , to the second group 
(form £) belong the above described Ch. dpenorunty Ch pprcdlus, 
together with seven! others ; the last group (form, d)^ which 
shows completely developed eye spots on all segments, is even 
more numerously represented by Ch bisecta^ oidcfiiandta, alccto^ 
aeftruj, tersa, and edeno. The species of the genus Ch^rro- 
camta which Weismann exammea, therefore represent three 
phylogenetic stages of development, and it is interesting that 
the tropical species are the most advanced ones. It is probable, 
indeed, of one species, viz , Ch. celetio^ that in Europe it shows 
form c in the markings of its caterpillars, while in India the 
larvx of the same species have already attained form d 

II In a similar way the author shows that markings upon 
the larvw of the genus Dedrphila^ to which the well-known 
Z>. euphorbi£E (commonly called Sphinx) belongs, have passed 
through seven phylogenetic stages of development, viz , (1) 
caterpillars without markings , (^ with a subdorsal fitreak ; (3) 
with a ring-shaped spot upon the last segment but one , (4) wiUi 
Similar but not altogether perfect spots upon all segments , (5) 
with eleven perfect ring-spots upon the subdorsal streak ; (6) 
with these ring-spots but without the streak , (7) with a double 
row of ring- spots, Nowhere in the development any deviation 
from this order is noticed, and the living speucs of this genus 
form five groups, the markings of their full-grown caterpillars 
corresponamg to the phylogenetic form:* Nos. 3 to 7. 

III A somewhat smaller number of stams of development is 
apparent in the genera Smerinthuj^ AlMroi/ossa, Pttrogon^ 
Sphinv^ Afi££ryXf which Weismann invesiigaled less extensively 
than those mentioned before , however, he points out that upon 
their larvoe the simple subdonal streak comhino, in the course 
of development, with other longitudinal or oblique streaks, or 
becomes less distmct as the others increase in intensity. 

Now Weismann considers that the remarkable conformities m 
the development of all the larva markings he investigated is the 
surest proof that we arc dealing with a phenomenon of inhent- 
ance Indeed three laws may be said to be established these 
conformities, viz., (i) the development begins with the simple 
and progresses to the more complicated markings ; (2) new 
markings first appear in the last stage of individual development ; 
(3) these new markings then gradually pass backwards to the 
earlier stages and thus replace the older ones, causing them to 
disappear entirely. Weismann ^ves the following explanation 
of the phenomenon referred to in the second law — Supposing 
that the respeclivc markings are of use to the caterpillars, that 
therefore ihey are retained in subsequent generations by natural 
adapralion, this u>-c can only be real if ihc caicrpillars are big 
enough lo resemble ihe different parts of the plants on which 
they feed, and thus escape being noticed by their enemies , and 
if a sufficient l.ipse uf time is given for carrying ibis protection 
into efiect. Both these conditions, however, arc united in the 
last stage of development, where the caterpiUars have attained 
the necessary size, and which is the longest of all stages Th^ 
use of the colour of caterpillars, and the markings upon them, is 
also perfectly evident The younger ones are green as long 
during the day they remain on the leaves of the plants they feed 
on , they do not then form a contrast with the colour of the leave 
tfaemidvei. The older catcr|nllnrs remain green if the thick 
foliage of the plants protects them under all cucum stances , 
if, however, the foluge is less dense, so that the caterpil- 
lars, aa soon as they nave grown bi|.^ger than the Imves, enn 
be easily disimguisbnl among them, they leave the green leaves 
in the day-lime, and try to hide on the stems of ihe plants and 
among withered leaves , m that case, to comrdeir ifje pro lection, 
their colour changes from pcen to biowii. The biological value 
of Ihe characlejpstlc makings upon cxterni liars, quite ind^- 
pendentty of their colour, may be recuguisea from the fact that 
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the caterpillen which live perminently in the dirV, or thoie 
of the MlcEolepldopterA, juit u little u thoie of the fint itnKei 
of development of most butterflies, have no markings at all ; 
their small size, or their habit of biding themselves, suflidently 
protect them from their enemies ; they, therefore, need no 
marhuigi to insure their safety. When the caterpilUn are 
getting bigger the longitudinal streaks become useful, as through 
Siem tney do not contrast so much with long-shaped leaves, fir- 
needles, or sterna. The caterpillars with longitudinal streaks, 
such as those of Satynda^ Pund<^. &c , almost without excep- 
tion live on fir-trees, gran, or plants growing among graia. 
The obhque streaks in the segments of other green citerpUlari 
imitate the lateral ribi of the large leaves upon which these 
species live. The eye- and ring-shaped spots form another 
means of protection. On the one hand, they may imitate the 
hemes of the plants on which the caterpillars feed, and protect 
the latter, inasmuch as the bemea are still unfit to be eaten at 
that particuUi time (Dnlephila hippophaei) On the other hand, 
the spots, greatly resembling eyes, most decidedly act as means of 
frightening the enemies of the larvae ; this is particnlixly the 
case with the CAtrrocampa species, as, whenever anv danger 
threatens them they draw their foremost segments into the fourth 
and fifth ones, and the eye-spots upon these then glare on the 
puffed-up fore-part of the animal Wciimann has proved this 
experimentally, by throwing such caterpJlurs as food before 
bi^s, and then watching the expression of fear on the part of 
the latter. There are other caterpillara the luarkingi upon which 
cannot possibly be looked upon os means of frightening their 
enemies, as their repulsive odour or taste alone suffice to ward 
off the iinectivom. Wallace has shown that such insects bear 


their many coloured marking like a stamp of their unfitness for 
food, and already by this frighten off Insectivorous animals 
Weismann has proved by some experiments that lizardi not only 
refuse certam caterpillara {SmenntAfUf Sphinx^ &c,) at all times, 
but are even diffident towards others which are marked in 'a 
similar manner although quite edible^ and only eat them ^er 
mmute examination. 

It is certain that many of these useful markings were acquired 
by natural adaptation (Naturznechtung), and it is quite beyond 
doubt that others have resulted from the internal laws guiding 
the formation or growtli of caterpillars, i € , through correlation 
of the different parts of the insect, independently of all useful- 
ness. This Is proved by the retrograde movement of the mark- 
ings acquired in later stages towards the earlier ones, where the 
markings can but be perfectly useless. The eye-spots, « in the 
same way, first appear through natural adaptation near the head 
or the tail of the animal, and are then of use ; but later on they 
spread over the other segments also, and here they only reappear, 
becauae m articulata the general tendency exists to develop all 
segments in an equal manner On the other hand the gradual 
dissppevance of certain markings must be ascribed to natural 
adaptation, because under different conditiona of life, more useful 
markiDgs supplanted the existing ones, which had become useless. 
If the second phylogenetic form of the Sphingtdt^ caterpillan 
whh smgle longitudinal streak, seems to indicate that the animals 
then lived on grass, these streaks became useless and even 
obnoxioils when the caterpillars selected shrubs and trees for 
their food, and were then replaced by the more appropriate and 
useful eye-spots 

In short, ai far os Weismann investigated the markings of 
caterpillars, particularly those of SpAingidtr, he could prove their 
development to be caused by external mfluences (natural adap- 
tation and Bubiequeot correlation), and could consequently 
reject the assumption of a special creative or form-shaping 
power. 


UALBERTIS^S EXPEDITION UP THE FLY 
RIVER, NEW GUINEA 

Sydney Mail of Saturday, Tanuaiy 20, contains 
a long account of the expedition of the Italian 
natuialifit. D’Albcrtis, up the Fly River, New Guinea, 
tnatlatea from his diaries, and communicated by Dr. 
George Bennett. Signor D'Albertis left Sydney, April 
20, 1876, in the maiL-stcamer, Brisbane, and reached 
Somerset, Cape York, on May i, where the iteam- 
lauDch Neva, which had been provided for the purpose of 
the expedition by the bberality of the good citizens of 
Sydney, was djiembaiked and equipped. On May 19, 


after various small casualties, a start ftom Port Somenct 
was effected, and Katow, on the coast of New Guinea, 
reached on the second day, Hence the mouth of tlm 
Fly River, already well known to D'Albertis from his 
previous expedition in the Eiiangowan, in 1876, wai 
soon entered, and more or less progress was made every 
day. The land traversed appears to have been mostly 
low and swampy. On June 20, being on shore, Mr. 
D'Albertis ascended a hill 250 feet high, and from the 
summit saw some " very high mountains ” in the noith- 
cast, fifty or sixty miles distant— probably part of the 

great Charles Louis range" On June 28, after having 
been for some time aground, and only got off by an 
unusually heavy flood, it was determined to retorn and to 
try the western branch of the Fly River The strong 
current and other adverse circumstances rendered it ne- 
cessary to abandon this attempt likewise, after about a 
week's struggle, and the Neva returned to the coast, when 
the expedition passed several months amongst the islands, 
and finally returned to Somerset in November.'* The fol- 
lowing IS Mr, D’Albcrtis’s summary of his discovenea-^ 

“ After my long narrative I shall conclude with a few 
words expressmg my regret at not having been able to do 
more. But it is often not the pioneer who shows the way 
that attains the most glory, but those who follow him ; it 
IS easy to hear of a road, but very difficult to find one 
out. I wish every success to any explorer of this part of 
New Guinea (should I not be able to return and complete 
my work), and 1 hope that the little I have done will be 
some guide and enable him to find his way more readily 
than I did mine, and to correct any errors I may have made. 
By this exploration we are now acquainted with a road into 
the intenor of New Guinea, whicti is of the more import- 
ance, as it IS so near to Somerset, where a line of large 
steamers calls twice every month. We have also found a 
passage from Moatta to the Fly River, shorter and safer 
than the one previously known, and a passara which, when 
properly surveyed, may be found navigable for larger 
ships The richness of the land we visited, its vegetable, 
and probably mineral, products, the soil suitable for many 
of the most valuable plants, as coffee, sugar, cotton, mdia- 
nibber, sago, tobacco, nutmeg, drc., ought to attract the 
capital of the colony to open up the country. The Dutch 
from their part of New Guinea, although on a small scale, 
derive some trade The part of New Guinea mto which 
we penetrated, was in latitude 5° yd S,, and ran about 
500 miles on the winding river, the course of which may 
be seen on the chart appended, and it almost forms a line 
of demarcation between that part of New Guinea claimed 
by the Dutch, and that remaining as yet unclaimed by 
any nation. 

"About the Fly Kiver, as far as 1 could judge, the natives 
appear less numerous than 1 have seen in other parti of 
New Guinea, and the land is cultivated in a smaller 
quantity, so that m this part of New Guinea the settler 
will not find the same difficulties which 1 have pointed 
out on former occasions when speaking of the south- 
eastern peninsula, where the natives are more nume- 
rous, and possess and cultivate all the best land. I 
have appended Baron von Mueller's report on my collec- 
tion of dried plants and on the return of Prof. Liversidge 
to Sydney he will report on the small collection of minerals, 
&c , I submitted to him for examination , On a day not 
far distant 1 hope to give the ethnological report on the 
natives, their weapons, &c., alio on the mammals and 
the birds collected, the latter consisting of about fifty 
species, many of which are new, or only recently describ^ 
from specimens obtained during my first visit to the Tly 
River. I have also a rich collection of reptiles, fishes, 
both of salt and fresh water, some beetles, and some ftesh 
water and land sheila 1 confidently expect that the voyage 
of the Neva will be remembered by those arho taka an 
interest in New Guinea, and by the scientific world" 

' Seme eatiBcti Troia thii wort ilvea ia otir Uit iwiit, p. 438. 



hfArch 33 , 18^7] 


NATURB 


45 J 


tHE PHYSIOLOGICAL ACTION OF LIGHTS 

T\ETERAiI NATION nf EUctro-moitVM Force. — Soon 
^ after the first experiments were announcedp certain 
phvMolo^itB said that although the resulii of the action of 
light which I have juii described ma> be observed, to say 
there was a change m the electro-motive force, as stated in 
the e^lier communicauons, was not corrccL That the 
effect was due to an alteration in the electro-motive force 
had been proved, but experimental details were rest rved for 
the second part of the lavestigaiions. At first Sir William 
Thomson's electrometer was used, but the amount of 
electnc potential to be measured was too small to get 
good remits. Another plan of determining the electro- 
moiive force was adopted. This was the method intro- 
duced by Mr. Latimer Clarice, the eminent clectncian, 
and described in his work on " Electrical Measure- 
ments." The instrument devised for this purpose is 
called by him a Potennometer, and measures electro- 
moiive forces by a comparison of resiitances. Practica ly 
we found the Daniell's cell far loo strong a battery to use 
■1 a standard of comparison. A thermo-electric junction 
of bismuth and copper was substituted for iL One end 
of the junction was constantly heated by a current of 
steam passing over it, the other being immersed in melt- 
ing ice. The electro motive force of this thermo-electric 
junction, as estimated many years ago by Regnaulc, is 
extremely constant, and is about the il^th part of a 
Daniell's cell. By means of this arrangement the follow- 
ing results were obtained . — The electromotive force of 
the nerve-current dealt with in experiments on the eye 
and the brain of a frog vanes from the 
l-igth of a Daniel I’s cell. Light produced an alteration 
in the deciro-motive force. This change was, In many 
instances, not more than the foAairth of a Daniell's ceil, 
but though small it was quite disti act, and proved that 
light produced a variation in the amount of the electro- 
motive force. By the same arrangement the gastroc- 
nemius mustle or a well-fed frog gave |^Lh of a Daniell . 
the same muscle from a lean frog which had been long 
kept, gave f^^th of a Daoiell ; and the sciatic nerve of 
the well-fed frog jloth of a DanielL Dr, Charles Bland 
Radcliffe states, in his " Dynamics of Nerve and Muscle," 
p, 16, that he obtained by means of Sir William Thomson's 
quadrant electrometer, from a muscle a positive charge 
equal to about the tenth of a Darnell's cell, a much greater 
amount than ascertained by the method 1 have just de- 
Bcnbed. 

The electro-motive force existing between cornea and 
posterior portion of the sclerotic in a frog amounts to 
ligth part of a Daniell, and between the cornea and 
crou section of the brain is about four-fifths of the above. 

Effect of Temperature on the Eye of the Frog , — From 
numerous experiments on the imtabiiity of muscle in- 
duced by the exntation of nerve, it has been satisfactorily 
proved ihat a temper ature of about 40° C. destroys the 
action of motor nerves in cold-blooded animals. Up to 
the present lime we ore acquainicd with no observations 
as to the temperature at which a terminal sense organ be- 
comes incapable of performmg its functions. Having 
satisfactorily proved that the retina u the structure in 
the eye producing the etectncal variation observed, it be- 
comes evident that as long as this phenomenon can 
be detected the retma li siill capable of discharging its 
normal functions. In order to investigate thoroughly the 
eflGect of an Increasing temperature on the sensibility of 
the retina, a method of procedure was adopted of which 
the fcdlowing may be taken as a gener^ account . — 
A was killed, the two eyes removed rapidly from the 
body ; the one eye was placed on electrodes and main- 
tained at the ordinary Umjperature of 16** C., while the 

* FrIdiV •v«Auig Lactun by Prof Jornii Dww, M A , xt th« Royol 
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Other was placed on similar electrodes contained in lh« 
interior of a water bath having a glaSi front, the sides of 
the air chamber being lined with black cotton wool saia- 
rated with water Into this chamber a delicate ihtrm^ 
meter was inserted, and the currents coming from the two 
eyes were alternately transmitted to the galvanometer every 
five minutes by means of a commutator, the temperature 
and the electrical variation produced by the same amount 
of light being noted in each case. The general results arc 
shown in the follow.ng tab'e : 


Table showing Comparative Effect of Temperature on 
Sensibiiity of Frog^s Eye, 


Eya kept conilnuously u 
16° C 

E)a at d fferent Temprraturaa 

Initial EfliicL 

Final Effect 

Tcmpantuia j 

Ini lal EfTect | 

Final RJIccl 

55 

28 

160 c 

S8 

21 

61 

28 

19“ c. 

55 

16 

53 

27 

24»C 

8s 

>4 

53 

39 

2^ C. 

97 

5 

53 

45 

29" c 

lOJ 

-4 

60 

45 

37 »C. 

38" c. 

65 

—3 

60 

5 ° 

65 

—4 


4 ' 

40 

1 

43 ° C 

43 " C. 

12 

DO effecL 

—5 

no cflcLl 


The initial amount of current was, however, increased 
on ihe whole by the action of the higher temperature, 
thns showing that the sensibility to light does not depend 
on the amount of current circulating through the galva- 
nometer. It will be observed, on inspecting ihii table, 
that the eye maintained at the temperature of 16° C. 
remiins tolerably constant in i‘s initi^ action, although 
It gradually gets more sluggish, whereas the final effect 
steadily rises. On the other hand, in the case of the eye 
subjected to a higher temperature, the initial effect seems 
to have a maximum about 29^ C., then gradually dimi- 
nishes, and vanishes about 43^ C , the final effect con- 
tinuously falling and being actually reversed. To succeed 
in this experiment it is necessary to heat the electrodes 
which are to be used in the water bath up to 40°, C., in 
order to be certain that no changes are induced in the 
electrodes themselves that might be mistaken for those 
above meniianed. An eye that had been- placed in dilute 
salt solution along with lumps of ice was found to have 
the usual sensibility to light 

Effect of Temperature on the Eye ^ /’if Having 
succeedea in experimenting with a watcr-bAth in the 
manner above described, it appeared interesiing to ascer- 
tain if the eye of a warm-blooded animal would be bene- 
fited by being maintained at the normal temperature of 
the body. The head of a pigeon was placed in the water 
bath at a temperature of 40° C., the eyes were found 
sensitive to light, the action, however, being always a 
negative variation ; but instead of vani^hiog quickly^ as it' 
does at the ordinary temperature, kept up its activity for 
at least an hour. For txample, in one experiment, the 
electrodes being placed on the corneas so that the cur- 
rents were balanced, sensibility was active for an hour 
and a quarter, but half an hour later it had almost disap- 
peared. In this experiment the sensibility of the eye is 
shown by tbe large deflection produced by a single candle 
at difierent distances, thus . — 

Dbtmnc* of CaDdU Dmiioak of G^UuooMHr 

frgni Eya. Sale 

9 fdct 100 

6 feet 180 

3 fitt *30 

1 foot . . 420 

Sensibility of ihe Optic AT/n/^.— When the retina, k 
entirely remor^ from the eye- ball, and the optic nerve is 
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■rill adherent to tbe kclefoiic, no effect of Nght c<ui be 
detected. It now append poi&ble to examine thia 
queitlon by lepeatm^ Donden'a ex]xrlment of focutsinif 
■D image on the optic disc in the uninjared eye, when no 
electrical disturbance ought to occur. Tbit was done in 
ibee>e of the pigeon, but an image free from irradiation 
on the optic disc could not be produced, and consequenUy 
there was always an electrical effect observed. 

ErMauiUon and Stimulation of tho Rftina. — When the 
tame light from a fixed position is allowed to act on the 
eye for successive Intervals of time, say two minutes of 
light and two minutes of darkneis, it gradually falls off 
in electrical •cnsibilily. Thus, a candle at nine inches 
gives the following results when successively used as a 
stimulus ; — 

Initial Effeci. Final ElTncI 


1st experiment 
and „ 

Sfd >1 

4 th „ 


259 254 
171 276 
140 , . 2^2 

122 274 


These figures show a rapid fall of the initial effect. 
In these circumstances, it is evident that the image being 
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always localised on the same minute portion of the retina, 
only a few of the rods and cones of that structure are 
really exhausted. If the eye be allowed repose in the 
dark for a period of from half an hour to an hour, it will 
regain as much aa triple ihc exhausted sensibility. But 
another mode of proving that only a minute portion of the 
retina was affected was to show that an alteration of 
position of the image by a slight movement of the luml- 
nooi body was followed by a new electric variation. In 
order to vary and extend the action of a retinal image it 
is necessary to suspend a steady lamp by means 0? an 
indiarubber cord , or spiral spring, so as to be able, 
by inducing vibrations in any direction, to atimuJate in 
rapid succession different retinal areas. On oscillating 
a pendoJum of this kind, an electrical variation is ob- 
served whenever the amplitude of the vibrations is 
inoreaied^ and by inducing a combination of vibrations, 
the electrical v^ation observed corresponds to what 
would be Ibuad if the luminous intensity were sixteen 
tunes aa great aa that of the statiou ry light. Similar 


expenmenti be made by throwing an imago from a 
■mdl silver mirror connected with a metronome. The 
rapid exhaustion of the eye may be most readily demon- 
strated by cutting off the anterior half of the eye, leaving 
the vitreous humour i&con'act with the retina, observing 
the effect of a candle, and then subjecting it to the aeffna 
of a magnesium lamp. The sensibility will now be ttiofw 
niously diminished. The electrical variarioni resulting 
from the respretive actions of a candle and a magneiitim 
lamp placed at the same distance from the eye were as 
follows : — 

InhiBl Effoct. Finn! CflkcL 

Condlr ... 38 78 

Msgnei UD lamp 120 135 

This experiment proves that an Increase of 200 per cent, 
in the illuminating power of a source of light only triples 
the electrical effect. Thus the eye becomes less sensiciva 
, as the illumination increases. 

I ChronomeUical Obstrvattons — K senes of experiments 
have been begun with the object of measuiing the time 
I quired from the initial impact oMight before electrical varla 
I tion is produced. As the clcctncai variation has been s^iown 
to agree with our consciousness of luminous effects, it be- 
came an interesting point to ascertain whether the time 
occupied by the action of light upon the eye of the frog is 
similar to the time occupied in iis action upon the eye of 
man A good many years ago, Prof. Donders and his 
pupil, Schelske, perforin ed a number of experiments by 
which they determined that the time required by the 
human being to observe light and 10 signal back the im- 
pression occupied about ^%lh of a second. That is to 
say, j\(th of a second is occupied by the action of light on 
the eye, the transmission of nerve-current to the brain, the 
change induced in the brain during perception and voli- 
tion, the time for the transmission of ihe nerve-current to 
the muscles, on signalling the result, and the time occu- 
pied by muscular contraction. The true period of latent 
stimulation in the case of man must therefore be a very 
small fraction of a second. In order to attempt a solu- 
tion of this problem a chronograph made by Dr. Kdnig, 
of Fans, was employed. A diagram of the recording por- 
tion of the instrument is given above. The experimental 
arrangements were as follows . the galvanometer, the eye 
apparatus, and the chronograph being in separate rooms, 
one observer was stationed at the galvanometer for the 
purpose of signalling the moment the needle worked, 
which was recorded by one of the markers D in the 
diagram, the other marker being used to register the lime 
of initial action. 

The JSrst experiment was to transmit at a known 
moment, through the eye circuit in the dark room, a 
quantity of current equal in amount to the electrical 
variation produced, when the eye was stimulated by a 
Hash of light from a vacuum tube, and to record the 
difference of time between the origin of the current and 
the observer’s signal from the galvanometer. 

The second experiment was to flash a vacuum tube at a 
known moment in a room where the eye was placed, 
and to record as before the instant the galvanometer 
was effected. From the flrsl observation we ascertain 
the minimum amount of time necessary to overcome the 
inertia of the insirument, the observers personal equAF 
tiOD, and the signalling under the conditions of the ex- 
periment. If this rei^t is subtracted from the record 
of the second observation, the difference will repr^ 
lent the latent period of light stimulation. From n 
large number of experiments made on the eye of the 
frog we have found the latent period amounts to less than 
^\|th of a second, but its absolute value must be asesp* 
tamed by some method not liable to the variations that 
aro inevitable to the proGcaa described. Altogether Cbe 
problem is one of great difficuliy, but further Invcarigatloai 
m in progress J, D, 
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ASTRONOMICAL BIBUGGRAPHIES 
"pROF. HOLDEN, of tbt Obiervatory of Washington, 
^ UiS., lately roM to the Washington Philospphi- 
cal Society a paper on '* Special ABtronomical fiiblto- 
gnphies,*’ in which a careful comparison of one section 
of w Reference Catalogue of Scientific Papers,^ by 
Mr. E. B. Rnobel, F.R.AS. (lately mentioned in these 
columns)^ was made with a MSS. catalogue on the same 
subject fnebulQ and clusters) which Prof. Holden had 
compiled for his own use. Only one misprint was found 
«/, p. 377, for Comptes Rendus^ vol. aB, p. 537, read 
p. 573) and only one omission of a highly important 
paper, the " Sidenim Ncbulosorum Obiervationes, Hav- 
nienais " of D’Arrest. The list of works piven by Mr. 
Knobel might be still further extended, but in its present 
state it is very accurate and extremely useful. 

A list of biblioeraphical works available to the astrono- 
mer for consultation is given, which we extract * — 

I. WfilDLBR, “ Bibiiographia Astronomica," &c., 1755, 
Bva 

a. ScHEiBELp Astronomiiche Bibliographic,” &c., 
1769-98, 8vo. 

3. Lalande, " Bibliographie Astronomique,” &c., 1803, 
4ta 

4 Reuss, " Repertorium Commentationum,” &c., vol. 
V, 1804, 4to. 

5. Young, Natural Philosophy,” vol. ii. pp 87-520, 
a vol A, 1807, 4to. 

6 SOHNXB, “Bibliotheca Mathematica,” &c., 1854, 
8vo. 

7. [Schumacher], “ Catalogue dcs Livres Composant 
U Biblioih&que de I'eu/’ Prof. Schumacher, Part 1, 1855, 
8vo. 

8. Struvr, “ Catalogus Libronim in Bibl. Spec. Pul- 
lovensis/' 1858, 8vo. 

9 Roval Society, “ Catalogue of Scientific Papers,” 
6 vol A, 1867-7^1 4to. 

10 Darboux et Houel, BulUiim des Sciences^ &c., 
8vo. {serial). 

II. PoGGENDORF, “ Diog.- Liter. HaodwOnerbuch,” 2 
vols., 1863, 8vo, 

11. R. Wolf, SonnenJUckeH-Literaiur^ A sir Afit.^ 8vo. 
{serial). 

13. TL Wolf, “ Handbuchd. Mathematik,” &c., a vols., 
187a, 8vo. 

Carl, “Die Principien d. attr. Instnimenten- 
kunde,” 1863, 8vo., p. 161 [Literature of Micrometeri]. 

15, Belgium Academy OF Sciences, “ Bibliographie 
Acaddmique,” 1875, 8vo 

16, St. Petersburg Academy of Sciences, “Ta- 
bleau Gdndral,” dec., Part i, 1874, 

17, Eng ELM ANN, “ Literatur d. astronomische Nach- 
richteDi” dec., BesseTs Abhandlungcn, 1876, 3 vols , 4to. 

18L ICnobel, “Reference Catalogue of Astronomical 
Papers and Researches” Mon. Not. R.A.S. 1876, Nov. 

19. Holdevl “ Index Catalogue of Works on Nebulz 
and Clusters of Sura, 1876^” MS. 

Almost any desired paper may be at once found by 
means of these works, and Nos. 3, 4, 8, 9, ir, 16, 17, and 
18 are practically indispensable. 


MENDELEEF^S RESEARCHES ON 
MARIOTTE^S LA IV 

TN compUsAca with your request 1 hasten to make known, 
^ through your esteemed journal, to the identlfic public of 
E^snd, the results of my resesKhes on the Boyle- Mulotte Law. 
special reasons Which 1 have expUioed In the Rutslan yemrnal 
Artiileryf (August, 187a), urgwl me to underUke new ra- 
sdsnhes 00 tMi law. They are briefly as follows 1 — 

1. It is Inposable to admit in theory that under piwmires 
InUlHy great gases can be oopdensed laio a Tolume mfiiutely 
■hmll ] or, in other words, ihst k is poiaible to Introduce into a 
gWelS folume aninfioltely great mass of coodensed gpn Although 
bliWidy great prassurea te practwallr uiKpUsahie they uh par- 


fectly perceptible to the mind ; as to an infinite condepialloo of 
mailer it U quite Inconceivable, otherwise we must admii thp, 
exulenoe of an atomic substance wtthooi volume. The experi- 
ment of Cagniard-Latour developed and veiificd by MM. Wolf 
prion, Andrews, and myself lead m to an inevitable con- 
clusion, viL, that St a certain known Icmpenture all gases 
and vapours can no longer be transformed under any presmre 
into liquid, but remain ui the gsaeous state, endowed wiih elu- 
I icily, but deprived of cohesion, At a lower temper sinre the gaS 
may he Iranafonned into liquid ; bat at a higher temperatnre it 
remains gaa, whatever be the preuure. I gave to this tempera- 
ture {ZmA. Ann.i t. 119, p. II) in i860 the name of “tempera- 
tiue of sbsolate ebullition , ” in 1S73 Dr. Andrews gave it the 
name of “ critical poinL” 

Imagine a mass of goi at a temperature higher than this, end 
Bipposo that thu mass is subjected to pressures always increaiiiig j 
if the Boyle- Manoite Law is accurate ihe volume ought to dimiush 
in inverse propoition to the pressure. If we represent Ihh 
same mam ^ gas at a temperature a little less than liut of abso- 
lute ebullition, the gas transformed into liquid will cease to be 
compressed as before, as the Boyle-Mano'te Law requires. 
Conxquently, there is no doubt that we ought to come 10 ike 
paradoxical oonclnuon . — A gas can be more compressed than a 
iiqilid or solid. Aa there u reuon to believe that oxygen at 
the ordipaiy lemperaturc is hotter lhaii ac Us temperature of 
absolntc ebullition, the Boyle* MarioLie Law being admitted, 
under a pressure of 3 , 0 ^ atmospheres, we ought to find a specific 
weight of oxygen gieater than that of sulphunc acid, and Ihe 
premqre being 10^000 atmospheres, us denplty would ranch 
of mticury. But it is impossible to admit this, jadging from 
what wq know of fhe relauon whiuh subsists between the atomic 
weight of the elemenis and their density in the free state, ns well 
as m their combinations with other elements. It is snflicJent to 


indicate that a ycry great density is tha peculmr propeny of 
combinatkms, the elements of which are endowed with a oon- 
iiderable atomic weight. Consequently, it cannot be admitted 
that elements having so smolL an atomic weight as oxygen cnn be 
condensed to any very coondenible degree, no matter In whsl 
statu. We must then conclude, d that under high pres- 

sures the Boyle-Manotie Law is inapplicable. 

a. Thu nsearchea of Romford, which date from lapt cen- 
tury, fdothig CO the density of the combustion gases of powder ; 
also the researches of M. Natterer, on the oompresalbility of 
goMi like oxygen, the oxide of carbon, hydrogen, and air, made 
ID the yean 1850 it seq , are completely m eoDoidance witli "the 
condnsiqns staled abov^ and show that under high pieMura 
ganm an endowed with a positive compreuability onalo^ona to 
that of solid or hquid btdiea I mean by positive oompres- 
iibiJIty that property by which bodies, in proportion to the 
Inciuape of pressure, dimiaish in volume ie« rapidly ihan 
the prompivi biCRases. In cases where the Bqyle-MhriOite 
Law found euct, toe piodnct pv of tha pcusnire p into the 

vcdnina v reinaini constant ; and =■ a When toe ooni- 

dp 

prcmibillty is poridve this product p v increases together wkb the 

Doruase of the piesinre, and consequently > a 

dp 

3. At toe same time MM. Dcsprelz, Regnaulr, and msnyothen, 
have oonclonvely demcnitrated that gsscs like carbonic and sol- 
phurk odd, which are transformed into liquids under co ne id u- 
rable pressure, posseu anegauve compressibility, so that for them 


< a M. Regnault has found the same negative unn p i ^ 

sibiStJ for air, nitrogen, and the oxide of carbon under piuieuiUi 
higher thM t^t of the atmospheiu as far as thirty. It neceisarlly 
foDows that irthe data of MM Regnsult and Natterer are eoyiuet, 
thu negative oompreuibility of air becomes under a Gcitain pressuiu 
above thirty almoephcrer, equal to zero, and therefore poainve. 

Whcii^-^^^» Mariotte'i Law is verified. Consequently 

there is u oevlaiii pressure above thirty atmospheres unda whkfa 
Marlotte^s Law is applicable; uader presfurei below that point 
the oonpusmiblliiy » negavlve ; undar prasiurei above toe iam% 
It beoomei positive and remauu so to the end. 

4. Allhoogh there is no doubt that the Boyle-Mariottu Law 
la not ngorouiiy applicable even under moderate presiuresi ^ Jft 
the prevailing dtttnna^ 10 ricK in uistruciion on the naluru pfgai tf i 
which dednoei all thfir properties from the vu vfoa whieh ajj^- 
mataa their molecrilci, aamjes tha mppoimon that in the roro- 
foctloB of guMi toe duiaacm between these molecules inacpie to 
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■Mih u extent that Ihelr Detail ettnetion h dabtvfod j nod in 
ibJe cue giau coDpI? exictly with the Boyle-Meiiotte Law. On 
thlf hyputhcib the law becomoi n limit towerdi which every 
^U tenu in proportion u the di«taiioe between iti moleculei 
incfeuei, end in proportion u their vu vtva end the impidity of 
their noiion increue. 1 hat Idee findi no lupport in iecta. if it 
were ocenrete, then, ete ccrtiiahlgh temperetare, guM, eape- 
cieUy thooe whoM denitty u not great ana whole particlei are 
endowed with a very greac rapidity of movement, ought to con- 
form rigidly to the Boylc-Mariotte Law; but thU u inconceiv- 
able, leading, in fact, to the paradox examined above. More- 
over, the rei arches of M RegnauU on hydrogen, the lighteit 
of gases, have ihownthe vciy opposite, hydrogen being potitlwly 
oomprevible under preosurei only a hale higher than that ot the 
atmoiphere. It indnbilably follows that in reference to the 
dimihuUon of a maos of a gas fiLling a certain volume and the 
increase of the rate of movement o 7 the molecules, we cannot 
expect a ngoroui compliince with the Boyle-MartoUe Law. Bnt 
we roust make cerUin of finding poiiiive erron, and the follow- 
ing arc the grounds which urged me to have recourie to new 
expenmen ts in reference to the application to guu of the law 
with which vre ore dealing 

These grounds were explained by me in f 87a ; since then 
similar ideas have been publisned by many othen Never- 
thcleas, 10 far u 1 know, these ideu are far from having been 
generally adopted Into science. It ii evident that to combat on 
established opinion, a single d prwfi conclusion is fnanffieJent , 
new research^ are neccisaiy, all the more that doubt may anse 
in the mind on the accuracy of the data of expenmenti, not only 
such u those of Rumford and M Natterer, but even those which 
the celebrated expenments of M. Kegnault have mtabli^hed. On 
examining critically ihe processes of ihe lut-nomed eminent 
cxperimcnler, we may not be able to discover any ause 10 ex- 
plain the positive deviations which he has obtained for hydrogen, 
although It 11 possible to admit that the negative deriatloni depend 
on some defects m cxpciimenLing New experiments and re- 
searches thus became indispensable ; above oil, for the purpose of 
verifying the data of MM Rrgnault and Nitterer, foliowing 
methodi not less preaoe than those which these otMcrvcm em- 
ployed. Thus It was specially neceihary to expciiaent on the 
oompreoBibiiity of gates under preuures leu than that of the 
atmosphere, seeing that until 1872 there hod been no accurate 
Researches on this point. 

I distributed u follows the work undertaken by me In 1872 : — 
1 commenced with prruures leu than the pressure of the atmo- 
sphere, and I paued from that to presiurea which exceeded 
loose cInployCd by M Regnsult, For the latter purpose I 
devised in '1872, and have now conslriictcd, n compound 
manometer, Loutauimg oltcrnaie colutnni of mercury and of 
water, and permuting the meuuiement of exceedingly great 
prestnics by means of a large number of very low i^umns 
of mercury. However, at present I shall not dwell upon 
this side of the researches, oeeing that the experimenU are still 
befng anied on; 1 shall only endeavour to explain the main 
p *mcs of the practical proceuei, oud the results obtained under 
small pressures. The first experimental rescarchcj made by me 
cm the oompreuibility of air under premures less than that of the 
atmospbere were made by meoni of very iimple apparatus. 
Imagine a veuel A terminated above and below by tuba. The 
upper tube u always in communication with a syphem baro- 
meter, or, os I call it, a baro- manometer In tbii apparatiu the 
height of the column of mercury mea urea the elasticity of the 
gas In the vesseL It u easy to make the volume of gas m the 
boro-manometer remain the lome all the ilmc, notwlthstand- 
ug the varuty of presaiires. To accompUih thi^ It ii <»ly 
DCceisaTy to arrange 10 that we may at pleasure Incrose 
or dimiDifeh the quantity of mercury in the baro- manometer. 
The lower tube of A serves to iniroduce and to withdraw 
the tequiiite quanUiici of mercury It is not neceuary to see the 
height of the mercury in the vessel ; the mcrcura htre serves 
only to measure the volumes, and consequenlly, if we clcwe the 
ieeolDg-tnbe by means uf a cock, and if by means of an empty- 
ing tube We allow all the mercury in the vemd to escape^ we 
My asoeiUin the capacity of the whole reservoir \ by emptying 
only a pert of it we may ascertain the volume of the gee at each 
mo m ent. Thus the weight of the mcrcniy, directly ewssrved by 
means of n balance, gives immediately, in all my rnsmrchfWj the 
volume t^pcopied by the gas in each particular gbsa The first 
eaperimeDls made In ibyj on air, showed me chat air under 
premres lower than Cfant 01 the atmoiphere pnssrmri a pomiLvc 
oompmslbiliiy, and that the smaller the prcuure the more nre 
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the divergencee pieinted by air from Boyle’s Law IncreaaecL 
The first apparatus was constructed in n wry iim|de mouier ; 
some errors might be inspected, end this is why 1 nm not con- 
fident of the ramlti obtained. 1 therefore comiracted a second 
and a third apparatus, modifying successively not only the dimeufe 
lions, but olio the very construction of the ditalls of the 
apparatus. I then arranged a fourth apparatus, bj mneni of 
which, with Michel KirpiichefL whose death is ■ sensible lom 
to Russian science, 1 mode numeroui obseivaiions. The leport 
of these experiments was given by me in 1874 to the Russian 
Chemical Society, and printed in the BwKHih of thi Sl 
P eteribuig Academy of Sciencea The experi meats themseives 
are described In considerable detail in voL 1 . ebap 9, of my 
work ’’On the EloiiJcity of Gases." It is imposnble to doioibe 
in on article the great number of purticuUri which belong to 
these leseortbei ; we ore limited to the more important details 
which I have introduced into this inquiry, as also into ray inb- 
le^ent mveitigations. 

The normal metre and normal kilogramme which 1 employed 
were compared with the Paris standards at the Conservatoiie des 
Arts eC Mftien In concert with M. Trem; their sub-divisions 
were then carefully verified. 

1 had to work a long time at the construction of the baro- 
meter, and I found oat a new process for con<>truGting this appa- 
ratus, which oonilhti specially in terminating the end of the 
barometne chamber by a capdUvy tu> e bent downward^ By 
means of this tube it u posoible to expel the la>it traces of gas 
which remain in the vacuum, and thus to show the experiment 
of obtaining an absolute vacuum, i r., to construct a biromeitr 
Such that with the dlminuiion of the volume of the chamber the 
indications do not vary. The construction of two biromatcn 
with a common chamber and a single descending capillary tube 
affords an easy mcaai of obtaining with the greattst precision 
the deiermination of the feehiesi tens ions in the barometrib 
chamber. It is only nrcersaiy to direct the telescope of the 
cathctomcler to the top of the column of mercury in one of tbe 
barometers when the mercury lu the other is st its maximum 
height, and when tbe volume of the vacuum is very small ; iben 
pouring out Che mercury coDtaiued in the other barometer, and 
thus dunmlshing the preunra which acts upon the vacuum, we 
may iocreose lU capoaty Then ihe leut quantity of gas coa- 
tamed in the vacuum will give an increase of height in tne baro- 
meter observed By constructing Ihe barocneier with the 
greatest core, and filling it with mercury distilled according to 
Weinhold’s process, it 11 possible, as our numeroui rciearcbcs 
with M. Hcmilian have proved, to obtain a perfect barometer 
requiring no correction for the tension of air which may re- 
main in the vacuum. This result is obiaincd solely by means 
of the capillary tube rei erred to above, Tbe proce's shows, 
moreover, the possibility of conitrucUng barometers without 
boiling the mercury and without removing them from tbe posi- 
tion vroich they are ulUraately to occupy, Here then u an un- 
doubted improvement in the conitruction of an apparatus so 
important as the bart meter, in a great number oi phyiicsl 
researches. 

Next a very long time and a gnat number of trials were 
nectssaiy in oider 10 attain tbe dwred accuracy in measuring 
heights. I always employ the comparative method, cooiisting 
in plociog beside the height to be measured a standard metre, 
well tned beforehand in all conneciioiiL My normal meainies 
are generally In the form of tubes, in the inline of which Is in- 
troduced water which cnablti me to appreciate at each moment 
the temperature of the messure, and if ncoessary even to change 
iL The telescopes of all my cathetomeleri are fitted with micro- 
meter eye- pieces, carefully constructed by our engineer, hi. 
Brauer, justly noted for his loQg residence at Pulkova, ai^ for 
the construction of a great number of ostroBOaiical and mogneuc 
appaiatua Bciidei the central cross-wire the micrometer eye* piece 
is fitted with one movable wire, or still be Ur, with two movable 
wires. Tbe fixed wires pini^ by the optic^ and gcomelncal 
oentre of the telcioope fitted with a level leosib.'e to about a-i'aie 
directed towards a point of the object whose height is to be deter- 
mined. Then both telescopes Csstened to tbe same caihetoucter, 
or belter to two small separate catheiometeri, are dirceied to the 
Doimai meoaura arrmngad at the akle^ and the double movable 
wire servea to determine tbe distanee of the fixed wue from Che 
nwcit linee of the normal measure. This list Is placed at inch 
a dlsianca from the cofamn whose height 11 being detcrmhied, 
Chat tbe meaiura and tbe object may be diilioctJy vulble witbouc 
cfauvguig the poiitloo of the «e-pieGC. Every variation in ihe 
poaiiron of the eyc-pieca may ouange the posLiiua of iha opdral 
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cflQtrvj tbli ii ivhy lattcHy 1 me ncluiivily CAtbetometTic 
telcMspo, Jn which lh« diiUncc pf the eye-piece from the ob- 
jeclive cumot undeigo any chengfr On the other hand, it u pns- 
alble to move the lunette if the cotbetometer itieU la in the rest 
whet* it u Axed ; which » not seldom neceuary in practice. Jly 
mini; a coniiderable magnifier and an Illuminator of the columns 
of mercury very earelully combined, it ii possible to observe ihe 
oolumni with a preculon curried to thousandths of a mdUmelre , 
lo that the error in appreciating the height dees not exceed 
o 01 mm. Everyone who has worked with the ordinary catheto- 
meten and who has used their scales for measuring heights, knows 
that the accuracy of the measurement by means of such apparatus 
never exceeds ^ mm., and that oTcen he makes errors which 
reach tenths of a miUuneire. It ii sufficient to refer to the varia- 
tions of temperature infallibly due to the presence of the observer 
In the GODitruction applied by me, these reasons, as well as 
many other causes of error, do not exist at all 

Auhough for the barometers and the baromanometers 1 always 
use tubes of large dumeter, exceed mg 17 and very often even 
20 nadbmetres, nevertheless I have thought it proper to verify 
the capillary depression of the mercury depending on vanous 
diameters cf the tube and vanous heights of the meniscu«. A 
very extensive research has been made in niy laboratory by 
Mile Goutkovsky, and the results which she has obtained have 
obliged me to change the data which we possesion the depression 
of mercury. 1 cite one example from many which are in my 
work on ** The Barometne Levelling and on the Application of 
the Sysiotomer to that purpose " The diameter of the tube 
being 8 606, and the height of the meniscus — 

06 08 10 i'2 1‘4 millimetre, 

the depressions are — 

o'i62 0235 0312 0380 0458 „ 

numbers diflfeiing from those generally adopted, according to 
which for a height of the meniscus 1*0, there ought to b^e a 
depression of o 460 for the diameter 8 606, 

Dl MeKDELhEtF 

(7(7 hi continued,) 


OUR ASTRONOMICAL COLUMN 
The Suspected Ini ra-Meecuriai. Planet.— M Lcvmicr 
has issued an ephcmeiis of posiUons of the hypothetical planet^ 
interior to Mercury, derived apparently from the two orbits to 
which reference was made last week as representing the observa- 
tions upon which the general formula was founded, with equal 
precision, and If the planet should not be met with in transit 
acTObt the sun’s disc between March 21 and 23, use may be 
made of M. Leverrier’s ephemens to examine with large tele- 
scopes the poaitions of the greatest elongation westward in the 
two orbits. The differencei of light ascension and decimation 
from the tun about Lhcfc tunes are thus given — 



Orbit I I 

Orhii 

IT. 


Dili R A 

DilT did. 

Diif HA 

])i(r dec] 


m. 


ni 


March 28 

-384 

- 2 6 1 

-388 

- 26 

29 

-404 

2 6 1 

- 42 0 

18 

30 

-404 . 

..-28 1 

-44 8 

- 29 

3 ^ 

. - 39*2 

- 2 6 1 

-45 2 

-30 


The observation of Decuppis at Rome in 1839, one of the five 
utilised by M. Leverrier, was communicated to the Pans Academy 
of Sciences on December 16 in the same year. It is thus noticed 
In the Compta Rcndui of that aitung ** M. Decuppu announced 
that on October a, while continu'mg the observations which he 
has made upon the spots of the sun, saw a black spot, perfectly 
XDUidi and with well-defined contour, which advanced upon the 
dtie with rapid motion, ao that it would have traversed the 
diunetcr la about six hours. M Decuppis thinks that the ap- 
poajrancCB which he hoi observed can only be explained by 
adiuitdog the existence of a new planet. ” The observation is 
reproduoed here, aa it appears to have escaped the notice of 
■cVeAl writers who have recently entered upon this sub^ec^. 
Haak ihentloni it^ but does not g^ye particulars. 

Tli|i obaarvaiion by Mr. Joae^ Sidebotham at Manchester, 


on March la, 18491 communicated to (he Literary and 
Philosophical Society of that city, April f, 1S73, and will be 
found in the RtvcaJtnjfj, vol, xU. p. 105, *'A small circular 

black ipot" wii '^watched in its progreu across the disc for 
nearly half an hour/* by Mr. Sidebotham and Mr. G. C. Lowe, 
also a member of the same society, 

D* Arrest's Comet — ^If thu comet is not detected before moon- 
light interferes m the mornings, it may probably be observed in the 
middle of the ensuing month, where the sky 11 very tiansparent 
down to the eastern horizon ; it will then nse rather more than 
two hours before the suu, and the intensity of light will be greater 
lhan when it was last seen by Prof. Schmidt at Athens in 
December, 1870, shU its distance from the earth will be con- 
siderable (17) When theoretically brightest, in May, observa- 
tions may be made at the observalories of the southern hemi- 
sphere At the Cape, Melbourne, and Sydney, the comet will 
rise more than four hours before the sun , the perihelion pauaga 
takes place on May 10. The followmg positions will^sufficiently 
indicate its course about that lime , — 


At Ciumvich Noon 


May 2 

R A 

h ID s 

23 18 jG 

N P B 

. 91 170 

Dislant-c from 
Larih 

1 670 

6 

2J 32 13 

90 3* '9 

» 659 

lo 

23 46 s 

89 47 8 

I 650 

14 

23 S 9 5 * 

89 48 

I 642 

18 

0 13 28 

88 23 3 

• 63s 

22 

0 26 56 

87 43 6 

1 629 

26 

0 40 14 

87 ja 

I 624 


The iiilcnsity'of light remains seniibly the" same during this 
period In August and September next observations may ba 
practicable with very powerful instruments, os the comet moves 
froni Taurus inta Oiion. 

According to the elements of M. I.cveau, who has continued 
the investigatlonii on the motion of D'ArresL’B comet, conimenccd 
on its first discovery ill the summer of 1851 by M. Viliarceau, 
the dimensiona of the orbit in 1S77 are as follow . — 


Semi-axis major 3 '5414 

Scim-axis minor 2 7565 

Semi-parameter 2 I45G 

Perihelion dLstance 1 Ji8[ 

Aphelion distance 5 7G47 


The peiLod of revolution m the eUipac of 1S77 is 2434 2 days, or 
6 66 ^ years \ it has been lengthened 104 days since 1851, by the 
effect of perturbation from the action of Jupiter, the principal 
disturbance of its motion having taken place m the spring of 
1S61, when the comet approached the planet within 0*36 of the 
earth's mean distance from the sun. 

Total Solar Ilclipsm. — It might be worth while to colUct 
together and discuss the various notices of the total solar edipsei 
of 13B6, January f, and 1415, June 7, in the same manner that 
Prof Schiaparelli and M Celoria have done with the eclipses of 
1239 and 1241, 'Ihe eclipse of 1415 in particular was ■ vciy 
notable one from tlie large excess of the moon's augmented 
diameter over the diameter of the sun , as Baron de Zach atatei^ 
^'piuBieun histonens ct presque ions Ics aslronomei en ont parl^." 
Doth eclipses wer« total at Montpellier, not a common occurrence 
at a particular place in au mteivol of only twenty-nine yeais. 


METEOROLOGICAL NOTES 
Mean Atmospheric Pressure in Russia in EtiRort — 
A pxper on this subject, by M. RikatchefT, appeared some Lime 
ago in the Repertonutn Jur Mdcorologie, The work is based on 
monthly averages for various terms of years for thirty placet in 
Russia, to which are added the averages for thirty-three placet 
iituxted in other parti of Europe. A valuable part of the pap« 
u that which gittB the detaila of the observaiions at each placa. 
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•I rcgudi tbc tmn of tht Initnunenta cmployod and the heighti 
iboTi the Kp, lo far u known The heighti of placei not yet 
^atannUied trigonometrically are approximated to barometrically 
bf % companioD with other ilationi whole height! are known. 
From them data the monthly and annual laoban for each milli- 
metre (o 039 inch) arc drawn on thirteen mape. It ii to be 
ytt^ited that fo much work, characterued not only by general 
geennej, hut alao by on attention to minute accuracy of detail 
in GcrlAID dKcction% can only be regarded as to a great extent 
(hfowi^ ftway, at leait m 10 far as regard! the inquiry in hand, 
the repreMntatjoi) of the facia of almoiphcric preisure m 
Jliiaiia, u that preiaure variei by latitude and leaaon, in their 
relatign to configuration of surface and the relative distribution 
pf land and water. The author has faiUd to see that, in order 
to give a laliifactoiy solution of thia problem, 00c of the tint 
I'equiutea u that the observation! at the di/Terent itationa be for 
the same terms of years, or be reduced to the same ternu of years, 
by the proceis of differential ion. Ai regards the thirty Russian 
stations, the averages are for periods varying from seven to fifty 
years, and excepting Lugan and Cathennenburg, no two places 
are for the same terms of years. Ai regards the monthi the 
result pr this method of discussion ja great unsatisfacLoriness 
Thus at several places where the averages are only for a few 
years, they not unfrequently are very different from the 
Isobars which have been drawn for the districts where they 
are situated. Still further, the anomalous directions of several 
of the isobars, inch as Ihe isobar of 759 millimetres for March, 
cannot be accounted for by the physical peculiantiei of the re- 
gion traveiKd by the anomalous portion of the curve , but an 
cxaminatioq of the facts suggests that the anomaly is probably 
due to the limpie Circum stance that exceptionally high or low 
monthly means of particular years ore included 111 Ihe averages 
of some stations, whilst at other neighbounng stations observa- 
tiopi were not made during these exceptional months. The 
gnnuitl isobars are necesianly more Batisfactory. It may, how- 
ever, be noted that It allowance be made for the correction for 
gravity, according to latitude, which has been employed, a cor- 
rection which for several reasons is objectionable, the annual 
isobars for Russia are substantially the same as those published 
by Mr Buchan, even though these were confessedly a 6nt ap. 
proximation, giving only the broad features of the distnbution 
of itmosphenc pressure over the globe. Much more is now 
required than thie, seriog that the data since acquired would 
enable us to draw the Isobars with a preciiion sufficient to show 
not merely their general change of posiiion with season and lati. 
lude, but alio the exact forms impressed on the curves by their 
position with reference to large massrs of land and water In 
aolvm^ this problem, what is required from Russia are tables of 
Uie monthly mesns of each year during which obiervations have 
been ^d9 “it wch ^taiion^ corrected fpr uistrumenUl errors now 
BBcer lamed— tables, In short, similar to Lfioie published by Dr. 
Bu|s Ballot for many places in Eurqpe, m the 4 M»ta/s of the 
Dqtcl^ Meteorological Institute for 1870 

Metiorology of Mauritius— The AfauHitus Meteoro- 
h^9cal and Mefeorohgtent Reports for 1874 and 1875, 

have been received, which are deserving of special nolice fiom 
the increaaed vigour and efficiency wiih which they show neteo- 
rolpgical research to he piosecuted in that part of the globe. 
In addition to the usual elaborate summariaa, the Results for 
1875 contain a noteworthy addition In the form of two Tables, 
one giving the hourly means of the atmospheric preisure of the 
months doling 1875 deduced from the barograph curves, and the 
other die eune means from the term -day observations made at the 
obMrvalofy from 1853 to 1871 Tables showing the hourly read- 
faigs Edt each day were prepared but are not printed m \h^Rfiuits, 
If tUa be<diM to want of funds to meet the expense of pubUadon 
It Ii Id be hoped that the difficulty will he got over iii next pub- 


licadonf on Bccoant of the great value of neh houriy readings in 
many metcorologieal inquiries, but more paiticulariy in connec- 
tion with the gales and hurricanes of the Indian Ocean, which 
are so carefully detailed by Dr. Meldrum in the Results, The 
examination of these readings and the hourly observations of the 
wind could not fall to suggest conclusions of the ntmoit value in 
their bearings on systems of storm warnings for tropical countriea 
such as we recently sketched in Nature (vol. xv. p. a6i) for the 
Bay of Bengal In the Annual Keportlaz 1875, It Is stated In Ihe 
course of a discussion on sunspots and rainfall, that since the 
photoheliograph has been in use at the Observatory the lunapoli 
have been compared with the daily weather, and that, so far os 
the observations have gone, the] results are in conformity with 
those for longer penods, both the rainfall and the velocity of the 
wind having been greater when the spots were most numerous. 
Thu increase of the veloaty of the wind with an increase of 
bumpots IS a point oi first Importance when viewed m connection 
with Mr Lockyer'i suggestion that increased sunspot area im- 
plies increased solar radiation, with Mr Blanford’s confirmation 
of ihu idea from an examination of the results of the solar radi- 
ation thermometers in Tndis, and with the result arrived at by 
Mr Clement Ley, showing that with like conditions of pressure 
the wind's velocity is greatest during those months of Ihe year 
w'hen temperature is highest 

Expi QRiNG Balloons fou Metkorological Puri'osfs. — 
Since the beginning of February, M Secreton, the optician of 
the Pont-neuf, m Fans, haa been sending up regularly everyday 
at noon small exploring balloons for the purpose of ascertaining 
the direction of the several itreams of air and the height of clouds. 
The results are daily published in the Peftt Afomteur The 
balloons are given gratuitously by the Grand Afagazin duUneute^ 
and are of india-rubber filled with pure hydrogen The diame- 
ter u ninety centimetres. M de Fonviclle finds by calculation 
and by several expenments, that the mean velocity of elevation is 
about four metres per second Hence to obtain the altitude 
the clouds it u sufficient to observe the balloon with an opera, 
gloss, to count the number of seconds necessary to lose sight 
of it owing to the opacity of the clouds,^ and to multiply the 
number of seconds by four. It wss found that the altitude of 
clouds vanes from 400 to 800 metres, and prospects of fair 
weather are increased in proportion to the elevation of clouds. 
The clouds follow the direction of an aerial stream in which 
they are wholly immersed, and are not placed, as has been 
repeatedly stated, at the surface of separation. The direction of 
the air for the first 100 metres is almost always very uncertain 
and vanes according lo unknown causes. Thu shows that 
anemometers give a very poor idea not only of the velocity 
but also of the direction of prevailing winds, and that no real 
progress 11 to be expected in the knowledge 'of atmospheric 
calculation as long os meteorologists confine themselves to 
taking inlo account anemometricol observations. Very oficii 
two different streams of air are observed, the lower one extend- 
ing from 100 to 200 or 300 metres ; under these circumstances 
the weather seems to be particularly uncertain and unsettled. 
Meteorologists, we think, might make use of ihis method of 
observation with great adventage. 


BIOLOGICAL NOTES 

A CHYTiiDiuM WITH True REPRODUCTION.— Botanists 
are Indebted to Dr. L, Noijvahowshi for a memoir on Pohpha^ 
£us eu^lentt, in which they will find recorded for the fint time 
the whole life-history of one of the most interesting of the^ronp 
of vegetable paraiiies known as Chytndia First described In 
1B55 by Bail, who wai a pupil at Breslau of the lUuslnoua F. 
Cohn, this species has now had all the mysteries of its life 
cleared up by the rescarchei of Nowekowskl, studying at the 
same nnlvenity and under the same oiiiter. The Eugfcni^ on 
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which it is puaiitic will be well known to mloroBcoplBU u a 
group of flagellate Infuioria} at one time fouad oa freely' swim- 
mirg forms, and at another pusing into a resting ilage. It ii at 
this period of their existence that the Folyphagus attacks them. 
The minute spores are furnished with four or more delicate filo- 
BiCDtf, which project from the body of the spores like rays. One 
or more of these soon comes into contact with a Euglena, 
bores through its integument, and penetrates into its proto- 
plainiic oontenif ; it now becomes a baustorium, mcrcosci in 
size, often sends off other filaments, which go on the search for 
other specimens of Euglcnn? ; in the meanwhile the body of the 
ipoie grows apace, and, if its hausloria be only fairly successful 
m catch ing Euglenx, soon increases to considerable (microscopi- 
cal) dimcjuiops, and in course develops into a pro-sporangiuip. 
Next a little bladder like projection is seen slowly forcing its 
way out from this latter, and at last becomes developed into a 
zoosporangium, from which in time issue the cloud of zoospores, 
and so after a well-known fashion the vegetative development of 
this parasite is carried on. Tlic presence of a true repro- 
dudion IS, however, the great fact in the memoir Among 
the individuals of Folyphagus developing in the inter- 
spaces of the dead Euglenac will be found two forms \ 
one larger than the other, and generally spherical in 
shape, IS the female plant , the other, small and more or lest 
club-thaped, is the male plant From the former there is a tube- 
like prolongation which passes into a haustonum ; from the 
latter there are several linualona , Lheic remain thread-like if 
they encLunter no Kuglenu., or colaigc when they do. These two 
unicellular plants then conjugate, but after a somewhat strange 
and novel manner. The protoplasnnc contents of the female 
plant project through an opening m the cell wall, forming slowly 
an oval mass (gonosphere), with the which a haustorlum from 
a neighbouring male plant, coming into contact, there is a cu< 
mingling of the contenta of the two plants, and thereby a zygo- 
spore u produced ; somchmei these have a quite smooth covenng, 
at other limes they are rou^^h, with minute pnckica. After a little 
rest the zygospore develops a zoosporangium, from which issue 
hwarm-f pores, and the cycle is complete. As the result of these 
mvcsligalionf, the author would place the Chytndia forms in the 
group of the biphomycetei. It will be observed that though the 
whole contents of two cells go to form the zygospore, yet that the 
di [Terence m the size of these cells is vciy marked, and that the 
behaviour of the gymcciel cell leminds one of what takes place In 
an oospore. (Cohn'a lirUfa^e zar BwL dir Pflanzen^ Bd. 11. 
liefi 2, 1876) 

CavpTocAMic Floka of Russia. — We notice the appearance 
of the first fasciculus of an important Russian work, by M. 
Sredinsky, being a Catalogue of Russian Cryptogams. The 
work will be divided into five parts . Vascular Cryptogams, 
Musci, Lichens, Fungi, Characcic, and Algx, each part to appear 
in severBl separate fascicules. The first fasciculus is a description 
of the Vascular Cryptogams of Southern Russia, Transcaucasia, 
and the neighbourhood of St. Fetenburg. Much valuable mate- 
rial, collected by Russian botanists, u already^ in the hands of 
the author, and many members of the St. Petersburg Society of 
Naturalists have promised to supply him with much additional 
material for his valuable work, 

ALGiV OF THE Gulf of Fimand.— At the lost meeting, 
Febrairy a8, of the St. Pelersburg Society of Naturalists, M, 
Gobi mode on interesting communication on the Algse of the 
Quir of Finland. They are not numeroui and have migrated from 
the Atlantic Ocean. Towards the east the red Algse become rare, 
■nd aU dimmish in number and size. It must be obeerved also 
that the red Alge of the Gulf of Finland have almost nothing in 
common with those of the White Sea, which clrciunstance is on 
ekgunmot against the existence of a fornter communicibon 
be^wecti the Baltic apd the White Sea advocated by aomp 


geologists, but more and more ducountenanced by the latest 
explorations. Describing in detail the most important forms of 
red Algu of the Gulf of Finland, M Gobi exhibited a complete 
cullcctlon of them, together with a series of drawings and of 
microscopical plates from the same. 

Botanical GKOc.RAriiY of Russia.— The seventh volume 
of the Mimoirs of the St Fetenburg Society of Naturalists 
contains a most valuable contribution to the botanical geography 
of Russia, by M. Gobi, “ On the Influence of the Valdai- 
plateau on the Geographical Distribution of Plants, with a 
Skeich of the Flora of lb:: Western Fart of Novgorod Govern- 
ment.** The author begins with a detailed description of the 
orography of the region, of Us geological alruclure, its soil and 
lubaoil, Its marshes, lakes, &c , and deals at length with the 
climate of the country Further, after a review of former 
botamcal works dealing with tlic saoie region, he gives a list of 
plants growing on the plateau (G15 Phanerogams) The fourth 
chapter is devoted to a delineation of the mam topograpbico- 
botamcal lubdivuions of the flora ; and the fifth is a detailed 
discnuion of the relations existing between the Hora of the 
plateau and those of neighbouring tracts After some general 
remarks the author traces here the boundaries of the regions 
occupied by about fifty plants, which boundary- lines run cither 
across the plateau or along its slopes The inlrusion of these 
plants from the north, north-cast, and south is graphically shown 
on three maps accompanying the paper 


NOTES 

Wl understand that the Council of the new University 
College, Dnstol, intend shortly to appoint a Principal of the 
College We presume that the claims of science will be well 
considered m the appointment, as the movement to which the 
college owes its origin took its rise in the desire to found a school 
of icience for the West of England and South Wales. In the 
interests of the higher scieulific and literary education, we hope 
that the Council may be surcesafuL in securmg the services of an 
eminent man for so important a post. 

Ai the monthly meeting uf tlie Council of the University 
College of Wales, one of the governors present expressed hli 
mtenlion to give 200/. a year for three years, to be applied in 
such form ax the Council may deem best in connection with the 
college for the encouragement of scientific agriculture 

The President and Fellows oi the Chemical Society dined 
together at WiLlin'a Rooms on Tuesday evening, the company 
numbering about 200, and including some of the most distin- 
guished names'm science Prof. Huxley, in responding to tho 
toast of the Learned Societies, pointed out that most of the 
younger London scientific societies are oflahuot% or "buds," of 
the Royal Society , the latter, he maintained, now more than at 
any other Lime, needed sympathy and support Prof, Huxley 
alluded with some humour to the extrp ordinary claims put in by 
some applicants for a share of the government grant, one gentle- 
man alone having asked for 3jOOOif out of the 4,000/ Some of 
the applicants reminded him of the Irishman who requested 
government to give him an appointment in any capaaty in 
Church, Army, Navy, or Civil Service, his sole qualifications, 
the applicant confessed, being an inexhaustible fund of animal 
spirits and a keen sense of humour. 

An influential meeting was held at the Mansion House on 
Tuesday m support of the erection of an Imperial Museum for 
India and the Colonies, to which scheme we have already re- 
ferred in detail, The proposal met w^th the warm approval of 
the meeting, and it was resolved that steps should be taken to 
move in the matter, and have a building erected on the Thames 
Embankment, on the site of tho now demolished Fife House. 

The Morning Pgut of March 15 contains an article on tho 
present state of the Loan Collection of Scientific Apparatus, and 
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eninnerEtcB t number of collections that after the removal of 
foreign loani still remain to form the nucleui of a permanent 
muicnm. It points out that though the gallenei have had to be 
cloafd In consequence of packing, the lecturei have kept up the 
continuity of the scheme, and the apparatus forming the subject of 
the lectures have been brought into the lecture theatre aa wanted. 
It adds, * ' There seems a foir probability that the nucleus of the 
permanent collection can be thrown open early in May.” 

Ths obstacles hitherto presented to the medical education of 
women in England appear suddenly to have collapsed. The 
enabling Act of last session, introduced by the Right Hon. 
Russell Gnmey, which permitted any licensing body to examine 
women for its diplomas, was first of all accepted by the Queen's 
Univenity for Ireland and the Rojal College of Physicians for 
Dublin. The example of these bodies has been speedily followed 
by the University of London. At a recent meeting the Senate 
reversed Its decision of two years ago, and decided, by a majority 
of fourteen to eight, to admit women to its medical degrees. 
Among the majonty are found the names of two of the most 
emment medical men m London, who supported the motion on 
the ground that it was the duty of the University to give effect to 
the resolution arrived at by the Medical Counal and by Porlla- 
ment, that women should not be debarred from entering (he pro- 
fession. Since the matnculation examination is the sole avenue 
to all degrees In the University, this exanunatlon is now 
thrown open to women who present themselves with the Inten- 
tion of folloning it up by a couiae of medical studies. All 
these concessions to the friends of the medical education of 
women were, however, but barren victones as long as the hos- 
pitals closed their doors against the admission of female students 
to clinical instruction Every hospital in London to which a 
medical school is already attached baa refused this permission ; 
and one chance only remained The Royal Free Hospital m 
Gray’s Inn Road is a general hospital containing the maxi- 
mum number of beds required by any licensing body, and free 
from the difficulty of having already attached to it a school of 
male students At the instance of the London School ofMcdi- 
one for Women, the subject was last week brought before the 
Governing Body of this hospital, and a resolution was unani- 
mously passed that, since they were the only body in London m 
a position to grant this privilege, it was their duty to throw open 
their hospital to female students. This decuion, due mainly to 
the untiling exertions of the Treasurer to the London School of 
Medicine for Women in Henrietta Street, Brunswick Square, 
the Right lion. J. Scsnsfeld, M P , has only come just in time 
to prevent ihe breaking up of that institution. The executive 
committee of that school, at which regular courses of lectures in 
the whole curriculum of medical study have now been given for 
three years, had determined that, unless they could, before the 
close uf this winter session, announced to the students that there 
was a prospect of solving the hospital difficulty in London, they 
must close the school in the summer, and recommend the stu- 
dents to go abroad for their clinical studies The winter seuion 
doles next week, and it wo'i only last Saturday that the an- 
nouncement was made, in consequence of the decuion of the 
Governing Body of the Royal Free Hospital, arrived at the pre- 
ceding Wednesday For the purpose of making the necessary 
arrangement!, the Medical School for Women has entered into 
heavy engagements of a pecuniary nature, to enable them to 
fulfil which they will require the liberal support of the friendi of 
the movement. With regard to the University of London, it U 
felt that the present position of admitting women to its medical 
degrees ^mly, and to no others, u not one that can be per- 
manently sustained , hut any further extension of i!i privileges 
can only be effected by a new charter, or by an enabling Act 
Bimilv tp that of lost session, applicable to all degrees, 

Paof. Garrod completed on Tuesday his oounc of lec- 
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tures at the Royal Inititntioa on “The Human Form, Its 
Structure in Relation to its Contour.” Although lome of the 
lectures have conoisted of anatomical detaili, illustrated with 
diagrams prepared for a medical school, the attendances have 
been large In oomporiion with those of other Royal Institution 
courses, and ladles have formed more than a half of the audiences. 
Prof. Garrod's object was to describe the parts of the structure 
of the body which afiect the contour In such natural attitudes as 
BTC commonly portrayed In works of art. Several ingenious 
working models to illustrate the action of different parts of the 
body were deVised especially for these lecture*, and a colossal 
wooden model of a disarticulated human skeleton was alio 
specially prepared. 

M. Waddington has appointed M. Maindron a Chevalier of 
the Legion of Honour for services rend end to science in the 
capacity of secretary of the French Transit of Venus Commis- 
sion. A new volume will be issued very shortly by the French 
Academy. 

Tungstate of soda baa been' much talked about lately os 
valuable, when mixed witli ordinary starch, for rendering mualm 
dresses uninflammable. Prof Gladitone and Dr Alder Wright 
have both brought it before audiences at the Royal Institution, 
Dr. Wright showing iti efficacy by having a muslin dress so pre- 
pared for one of his assistants to wear, In which he walked about 
over flames. In repeating the demonstration in the course of a 
lecture at South Kensington, on Saturday evenmg, it was fortu- 
nate that Dr. Wright had the dress placed on a dummy instead 
of being worn by an assistant, for no sooner was a light applied 
to it than It blazed up and was consumed. Why this happened 
could not be explained, as it is believed no mistake hod been 
made m the preparation. No doubt the exact conditions under 
which the tungstate u reliable will be a subject for further 
mvestigatlon. 

M Redier, barometer maker to the French Association for 
the Advancement of Science, has devised a barometer for warn- 
ing miners when the atmospheric pressure is undergoing a sudden 
depression so that they may be on their guard agamst fire-damp 
explosion. 

Rural meteorology is progressing rapidly In France No 
fewer than 500 parishes receive by telegraph daily warnings from 
the observatory The telegrams summarising the readings taken 
at seven or eight o’clock in the morning (local time) from Con- 
stantinople to Volentia, arrive daily at two o’clock in each 
parish m connection with the observatory. The number of 
parishes is being daily increased. 

Everyone knows that the aneroid barometer is composed ot 
a metallic box exhausted of air and kept in a state of tension by 
on Interior spnng. A French optician has conceived the idea of 
Bubstituting for the spring a weight attached to the exterior by a 
hook underneath 

In a foruble article in the Capt Argus^ for January 23, it ii 
shown how much service could be done to fanners and others by 
giving them timely warning of approachuig unfavourable weather 
Suchworningcononlybe based on extensive and carefully collected 
data, involvmg work which cannot be done for nothing The 
Argus, therefore, reasonably urges that it is the duty of the Cape 
Farlument to provide the means of carrying on work that would 
undoubtedly benefit the whole colony. 

Seven warnmgs have been sent to Europe by the Meteoro- 
logical Office eiUbiUiied by the I/fw York lince 

end of February. Sue of the predicted storms were felt in Patiji 
having crossed the Atlantic with a velocity somewhat leu than 
had been anticipated, 

A RRIOHT violet meteor was observed at St. Edmino on 
March at two o’clock In the morning, in the loqthem part of 
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tba horizon, Jt wu' trtf riling ^rith grp^t yplocit j from weit to 
riut. No dotonztlon wu hmni 

It if itAted that on the 5th initaqt a. rather Myero earthquake 
«ai frit in the dutricti of Hriliback, Lerback, Bodame, and 
Skbllership In the county ofNerike, Sweden, a distance of about 
Epglisli miles. The shocks were strong enough to shake 
the houses and make china and even heavier objects tumble 
down. The earthqimke was also felt In the Province of Oslcr- 
goiland It IS stat^ also that the island of Mull has been visited 
by an earthquake, which, although it lasted only a minute, 
caused much commoiion in the island. 

The Sedgwick PrUe Essays must be hcnt in to the Regislrary 
on or before October i, fSjg, not as stated in last week's 
Nature (p 439) on or before October i, i^So The award is 
to he made ia the Lent Term, 1880. 

At the meeting of the Swedish Academy on February 14, 
Prof. Nordenskjold read a paper by Dr Kjelman, on "The 
Algs of the Kara Sea/' from which it appears that the sea, 
contrary to current opinion, is full of aJgoc, which sometimes 
attain gigantic sizes. The professor exhibited also photographic 
views of glaciers of the intenor of Greenland, taken In 1S70, 
by M Berggion They are true representations of views of the 
glacial penod now prevailing in Greenland 

The Stockkalm Daghvict slates that recently Prof Notden- 
skjold and ihe companions of his last travel, Messrs Kjclmaii 
Lundstrom, Tribom, Stucksberg, and Tlicel, as wcU as Mr 
Oscar Dickson, were entertained by the King of Sweden at 
dinner, whire the question as to Prof Non! enskj old's expe- 
dition in 1878 was disca<>sLd The king promised to place at 
Prof. Nordcnslijold's disposal the steamer on the same 

terms as in 186H, and the pecuniary means for the expedition are 
promised by Mr Dickson The expedition proposes to explore 
the Arctic Ocean east rif the Yenlssei as Tar as Behring's Strait. 
Some Rusi.an naturaliMs have applied to FroL Nordenskjold to 
be permitted to take part in the explorations. 

Prof, Ahlquist and students Buhm and Dergroth started ou 
February 24 from Hehingrori on their ethnographical journey to 
the mouth of the Obi (Nature, vol xv,, p, 207) 

Ar the last meeting of the St. Petersburg Society of Natu- 
ralists the programme of a botanical excursion to the Fergana 
province and the Pamir plateau, to be undertaken this year by 
Ml Smimof, was discussed and agreed to. 

We regret lo notice the death of Admiral Sir Edward Belchei' 
whose name is so well known in connection with the Arctic 
exploration of about a generation ago Sir Edward was in his 
■eventy-nintli year, and began his nnnl career sixty-six years 
ago. He did a great amount of surveying work In various parts 
of the world He had almost retired from active work when, m 
l8j2, he was sent out m command of one of the expeditions in 
learcb of Sir John Franklin Although the search wis unsuc- 
cessful, and the vessel had to be abandoned in 1S54, the work 
then done by Sir Edward Belcher was auffiaent to win for him a 
worthy place among Arctic heroes 

We notice in the seventh volume of the Mtm^irs of the St. 
Prieriburg Sociciy of Naturalists a paper, byM. Alenitzin, on 
the existence, ji the Arolo-Caspian region, of a rue of land m a 
direction from south-east to north-west, and on the causes of the 
ebingeof bed of the Amu-dorya. Combining some observations 
relative tathe structure of the shores of lakes Aral end Balkhash, 
{he onthof proves that the south- eastern shores of both lakes have, 
during the iccent geolo^vcal period, been ruing ; and he explains by 
this cifcamslance the rapid undermining by the Amu of its right 
banki at the point where the nver tgrned in former times sharply 
to th^ west. This undermining, assisted by a fclotive nstng of 


the upper parts of the river, resulted in on excavation of a bed 
directed to the north, Whatever may be thought of his theories 
the reader will find in M. AlcDitxbi'a paper In teres ting informa- 
tion on the structure of the shores of both Central Asian interior 

seas. 

The same volume conlams an interesting note, by Prof. 
FdofilaktofT, on the diluvial drposits in KiefT and Poltava govern- 
ments, containing the gereraj results arrived at by the author 
during his many years' explorations, the details of which will he 
found m the Afer/ioirj of the Kliarkof Society of Naturalists for 

1874- 

The latest news received by the St Petersburg Geographical 
Society from M. Pot-mm, announces that ihe expedition was 
stopped at Khobdo by the arrival of winter. The proposed 
further route of the cxpeditiop is across the great ndge which 
runs between the Altai and the Khangai, but the masses of snow 
which usually accumuLated in the mountain- passes south of the 
Djabgaii River made any further advance during winter impos- 
sible. Staying at Khobdo the expedition will make many im- 
portant ethnographical observations, and collect luformation ta 
to the trade of thi'i place. As Lo CoJ Prjevalsky, no news has 
been received from him, and probably will not for a long time. 
In November he was at Korleh, on his way to Lob-nor, entering 
thus on a country which has no communication with Russia. 
News may be expected only when he returns to Kuldsha, before 
undertaking his journey lo Thibet. 

The secretary of the St Petersburg Geographical Society 
announces the telum to the capital of M WojcLkufT from hia 
meteorological journey round the world The countries lie 
visited last were India, Java, and Japan The visit to Japan 
was especially interesting, aa M. WoieikuH made an cxcumon 
Into a part of the intenor never visited before by Kuropcans, and 
collected very valuable information as to the Aluoi inbe The 
obiervalions made during the journey will be the subject of com- 
munications Lo the Geographical Society. 

At a sectional meeling of the Chester Society of Natural 
Science held. Jaat month Mr J. D. Siddall read a paper on 
Foraiuinifcra and other Microzoa in neighbouring limestone 
rocks, during the course of which he announced his discovery of 
Kadiolanans, first, in the Halkin, and afterwards in the Minera 
limestones. Mr Siddall had prepared several polished hlocki 
to illustrate his lecture. Tmo of these allowed apecimena of 
beautifully preserved Radiolanans. Other members of thu 
flourishing souely have since obtained similar results by follow- 
ing his method of preparing these interesting microscopic ohjecLs- 
In some of the best pieces most of the types to be seen m thin slices 
of Barbadoes earlU are represented, and in oa great abundance. 
This discovery furnishes a capital example of t]ic rewards which 
sooner or later follow patient scienlifii. invesU gallons. By this 
dijicovery Mr Siddall has thrown back our knowledge of che 
dislributiun of Radiolarians in time. from Mesozoic, if no from 
Tertiary, lo Palaeozoic formations 

The additicos to the Zoological Society's Gardens during the 
past week include two Orang-outangs (Stmu sa/yrus) from 
Borneo, presented by Dr. R, Sim, F.7 S. , a Green Monkey 
{Cti-copuhccus caliitnchus) from West Africa, presented by Mr. 
J. Mason Allen , a Gnvet Monkey {CtrcopiihicHi gnseo-vindu) 
from North-east Africa, presented by Mr. J. Walter Richardson ; 
a Cape llyrax {ITyrax ta^cnsis^ from South Afnca, a Chinese 
Blue Magpie (fViici5.ra ji/irnrH) from China, a Red-capped Parrot 
{Piono/suia pitMtd) from Brazil, three Red* eared Conurei 
(ContiTfis erminiaius) from South America, a Sarus Crane {Grut 
anhgone] from North India, an Arabian Baboon {CynocepfuUut 
Aamadryaj) from Arabu, purchased; an Amencan Jqbini 
{Afyctena arnttvana} Bom South deporited ; ^ 

Common Badger (iUWkr born in the Girdew. 
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IRON AND STEEL INSTITUTE 

Adduss of the President, C. William Siemens, D.C.L, 
F.R.S. 

'T'HE Iron and Steel Institute opened its London Session on 
^ Tuesday, and yesterday Dr. C W. SlemenB gave hia prcii- 
denhal address 

Dr. Siemens, after rererring to the origin and progress of the 
Institute, touched upon several topics of interest to those con- 
nected iTith the iron and steel industries 

Speaking of Education, Dr. Siemens said * — Intimately con- 
nected with the Intereats of this institution, and with the proi- 
enty of the iron trade, la the subject of technical education, 
t la not many years since practical knowledge was regarded as 
the one thing requisite in an iron smelter, whilst LheoreliCal 
knowledge of the chemical and mechanical iirinciplea involved 
in the operations was viewed with considerable suspicion. The 
a version to scientific reasoning upon metallurgical processes ex- 
tended even to the authors who proleised to enlighten ua upon 
Lheie aubjects ; and we find, m technological works of the early 
part of the present century, little more than eye-witness accounts 
of the prnceisea pursued by the operating smelter, and no at- 
tempt to reconcile those operation! with scientific facta A great 
step in advance was made in this country by Dr Percy, when, 

In 1864, he published hia remarkable ‘‘Metallurgy of Iron and 
Steel '* Here we find the gradual processes of iron smelting 
passed m review, and supported by chemical analyses of the 
fuel, ores, and fluxing materials employed, and of the metal, 
alog^ and cinder produced in the operation On the continent 
of Europe the researches of Kbclmann, and the technological 
wntinga of Kaxaten, Tiinncr, Gruner, Karl, Akermann, and 
others, have also contributed largely towards a more rational 
conception of the processes employed in iron smelting 

It must be conceded to the nations of the Continent of 
Europe that they were the first to recognise the necessity of 
technical education, and it has been chiefly tn consequence of 
their increaiiiig competition with the pioduccra of this country, 
that the attention of the latter has been forcibly drawn to this 
subject The only special educational establishment for the 
metallurgist of Great Britain is the School of Mines. This insti- 
tution has unijueationably already produced moat excellent 
Tcaulta m fumiiihing ua with young metallurgi&ta, qualified to 
make good carecni for themselves, and to advance the practical 
processes of iron making. But it is equally evident that that 
inititution is still susceptible of great improvement, by adding to 
the branches of knowledge now taught at Jennyn Street, and I 
cannot help thinking that a step m the wrong direction has 
recently been mode m separating geographically and adminjslm- 
tively the instruction in pure chemistry from that in applied 
chemistry, geology, and mineralogy If properly supported, 
the School of Minei might become one of ine beat and largest 
inalilutionB of Us kind, but it would be an error to suppose that, 
however successful it might be, it could be made to suffice for 
the requirements of the whole country. Other similar institu- 
tions will have to be opened in provmcial centres, and we have 
an excellent example set us by tne town of Manchester, which, 
in creating its Owens College, has laid the foundation for a 
technical umveraity, capable of imparting useful knowledge to 
the technologist of the future. 

Technical cducatjoD is here spoken of in contradistniction to 
the purely claasic and scientific education of the UniversiticB, 
but It must not be supposed that I would advocate any attempt 
at comprising m iti curriculum a practical working of the jpro' 
cesses which the student would have to direct in after-life. This 
has been attempted at many of the polytechnic schoolB of the 
Continent with reBults decidedly unfavourable to the useful career ' 
of the student. The practice taught in such estabhahments u 
devoid of the commeraal element, and muBt of necessity be an 
objectionable practice, engendenng conceit in the mind of the 
Etudent, which will stand in the way of the unbiassed appbcation 
of his mud to real work, Let technical ichoola confine them- 
lelres to I he leaching of those natural saences which bear upon 
practicej but let practice itself be taught in the workshop and in 
ihn netnUurgical works. 

After referring to the question of Labour, Dr. Siemens spoke 
in some detail on that of Fuel. Fuel, in the widest acceptation 
of the word, may be said to comprise all potential force which 
we may coll into requisition for effecting our purposes of heating 
■nd woiking the materials with which we have to deal,- although 
more restricted KDse it comprises only those carbonaceous 


metten which, in their combustion, yield the heet necesury Ak 
working our famoces, and for raising steeiA m our boilen. 

The form of fuel which poMessei the greatest interest for us, 
the iron smelters of Great Britain of the nineteenth century, is 
without doubt the accumulation of the solar enerj^ of former agea 
which is embodied in the form of coal, and it behoves us to 
inouire what are the stores of this most convenient form of fneL 
kccent inquiry into the distnbution of coal in this and other 
count nes has proved that the stores of these Invaluable deposits 
are greater than had at one lime been supposed, 

I have compiled a table of the coal areas and production of 
the globe, the figures in which are collected from various sources. 
It is far from being conTplete, but will serve us for purposes of 
comparison. 

The Coni A real and Annual Coal ProductwH of the Globe, 1 

Are 1 in Squara Produrtion in 1B74 
Milea Torn 


Great Britain 

11,900 

1,800 

125,070,000 

Germany 

46,638,000 

United States 

192,000 

i,Soo 

50,000,000 

France 

17,060,000 

Belgium 

900 

14,670,000 

Austria 

i,8qo 

12,280,000 

Russia 

11.000 

18.000 

1,392,000 

Nova Scotia 

1,052,000 

Spam 

3,000 

580,000 

Other Countries 

28,000 

270,200 

5,000,000 

274,262,000 


Tills table shows that, roughly, the total area of the discovered 
coal fields of the world amounts to 270,000 square miles 

It abo appears that the total coal deposits of Great Britian 
compare favourably with those of other European conn tries , but 
that both in the United States and in BrUinh North America, 
there exist deposits of extraordinary magnitude, which seem to 
promise a great future for the New World, 

According to the report of the Coal Commissioners, published 
in 1871, there were then 90,207 million tons of coal available m 
Great Britain, at depths not greater than 4,000 feet, and in seams 
not less than 1 foot thick, besides a quantity of concealed coal 
estimated at $6,273 millions of tons, making a total of 146,480 
millionB, Since that period, there have been raised 60J millions 
of Ions up to the close of i875i leaving 145,880 niilliuns of loim, 
which at the present rate of consumption of nearly 132 milluiis 
of tons annually, would last 1,100 yean, Statistics show that 
during the lost 2o years there has been a mean annual increase 
in output of about millions of tons, and a calculation made 
at this rate of mcrease would give 250 years as the life of our 
coalfields. 

In comparing however, the above rate of increase with that of 
population and manufacturea, it will be found that the additional 
coil consumption has not nearly kept pace with the increased 
demand for the effects of heat, the difference being asciibable to 
the introduction of economical proceasei in the application of 
fuel In the case of the production ol power, the economy 
effected within the last 20 yean exceeds 50 per cent , and a still 
greater saving has probably been realised in the production of 
iron and ateel within the same period, as may be gathered from 
the fact that a ton of steel rails can now be produced from the 
ore with an expenditure not exceeding 50 cwt. of raw coal, 
whereas a ton of iron rails, 20 yean ago, involved an expenditure 
exceeding 100 cwt- Accordmg to Dr. Percy, one large works 
coniumed, in 1859, from 5 to 6 tons of coal per ton of rails, 
SttliBUcs are unfortunately wanting to guide us respecting these 
important questions 

Considering the large raarmn for fur' her improvement re- 
garding almost every applicaUon of fuel which can be shown 
upon theoretical grounds to exist, it seems not unreasonable to 
conclude tlimt the ratio of increase of population and of output 
of manufaclured goods will be nearly balanced, for many yean 
to come, by the farther introduction of economical proceue^ 
and that our annual production of coal will remain subitantUlly 
the same within that period, which under those cireaoutancei 
will probably be a period of comparatively cheap 

The above-mentioned speculation leads to the further con- 
cluiion that our coal supply at a workable depth will lut for ■ 
period far exceeding the shorter eilimated period of 250 yean^ 
eapecially if we tuejuto accoont.the probal^lty of freudls- 
coveriei, of which we have hod recent uutonoeii pnitieulvly in 
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North StaflbrdihiK, where ■ Jaim utca of coal and blukband 
ironitone ii being opened up, under the aniploea of hia Grace 
the Bake of Sutherland, by our member, Mr. Homer. 

Dr. Sicnena then ipoke of Anthneite and (he large extent to 
which It was used In America, of Lignite and Feat, which may be 
looked on aa coal in fonnatloii. After refemng to natural 
giseouB fuel he went on to say : — 

Although the nie of natural gas is not likely to assume yery 
large proportions owing to ita rare occurrence, Ita application at 
Pittsburg has forcibly reminded me of a project I had occasion 
to put forward a good many years ago, namely to erect gas pro- 
ducers at the bottom of coil mines, and by the oonvemon of 
iclld Into gaseous fuel, to save entiryly the labour of raising and 
carrying the latter lo Its destination. The ^seous fuel, m 
ascending from the bottom of the mine to the bank, would 
acquire in its ascent (owing to Its temperature and low specific 
grayit^), an onward prcHure suflicient to propel it through pipes 
or culverts to a considerable distance, and it would be possible 
in this way to supply townships with healing na, not only for 
nae in factories, but, to a great extent, for domestic purposes 
also In iS6q, a company, in which 1 took a leading interest, 
was formed at Birmingham, under the sanction of the Town 
Council, to supply the town of Birmingham with healing gas at 
I he rate of 6^. per 1, 000 cubic feet, but their object was debated 
by the existing gas companies, who opposed their bill in Parliament 
upon the ground that it would interfere with vested interests. 1 
am still satisfied, however, that such a plan could be earned out 
with great advantage to the public , and although I am no longer 
specifically mterested in the matter, I would gladly lend my aid 
to those who might be willing to realise the same 

With reference to water power. Dr. Siemens said ■ — The ad- 
vantage of utilising water power applies chiefly to continental 
countries, with large elevaied plateaus, such as Sweden and the 
United States of North America, and it is interesting to con- 
template the magnitude of power which is now for the moat 
part lost, but which may be, sooner or later, called^into rcquisi- 
Llod 

Take the Palis of Niagara as a familiar example. The amount 
of water passing over this fall has been estimated at icn millions 
of Ions per hour, and its perpendicular descent may lie taken at 
150 feet, without cnunnng the rapids, which represent a further 
fall of 150 feet, making a total of 30a feet between lake and lake 
But the force represented hy the principal foil alone amounts to 
16,600,000 horse-power, an amount which, if it had to be pro- 
duced hy steam, would necessitate an expenditure of not less than 
266,000,000 tons of coal per annum, taxing the consumption of 
coal at 4 lbs. per horse- oower ncr hour. In other words, all the 
coal railed throughout tlie world would barely sufTice lo produce 
the amount of power that continually runs to waste at this 
one great fall, It would not be dilTicuU, indeed, to realise a 
large proportion of the power so wasted, by means of turbines 
and water-wheels erected on the shores of the deep river 
below the falls, supplying them from can.ils cut along the 
edges. But It would he impossible to utilise the power on the 
spot, the district being devoid of mineral w'calih, f}r other 
natural Inducements for the establishment of fBclones In older 
practically to render available the force of falling water at this 
and the Ihouoands of other places under analogous conditions, 
we must devise a practicable means of carrying the power to a 
diitaiice. Sir William Armstiong has taught us how to carry 
and utilise water power at a distance, if conveyed through high- 
pressure mams, and at SchafThausen, In Switzerland, as well as 
at some other places on the Continent, it is conveyed by means of 

S uck- working steel ropes passing over large pulleys. By 
ese means, power be carried to a distance of one or 
two miles without dimculty. Time will probably reveal to 
ua cfTeclual means of caitying power to gieat distances, 
but 1 cannot refrain from alliuBng to one which is, in my 
opinion, worthy of consideration, namely, Ihe electneal 
conductor. Suppose water power to be employed to give 
motion to a dynamo-e'ectrical machine — a very powerful elect rical 
Current is the result, This miy be carried to a great distance, 
through a large metallic conductor, and there bo made to impart 
motion to electro-magnetic engines to Ignite the carbon pomts of 
Clectnc lamps, or to effect the separation of metala from their 
comblnationa. A copper rod of 3 in. in diameter would be 
capable of transmitting 1,000 horse-power a distance of say 
30 miles, an amount sufficient to supply one i^uarter of a million 
camUe power which would luflioe (o illuminate a moderately 

The we of electrical power hu lometimea been suggested w 


a substitute for steam power, but it should be borne in mind 
that so long aa the electric power dependa upon a galvanic bat- 
tery, it muBt be much more costly than steam power, inasmuch 
SI the combustible consumed in the battery is zinc, a substance 
necesairdy much more expensive than co^ , but this queilion 
aisumta a totally different aspe<;t if in the production of the 
electric current a natural force is used which could not otherwise 
be rendered available. 

Dr. Siemens then went on to speak of the prooessei of manu- 
facture, sketching briefly the history of the improvements in 
these processes, and concluded by refcn-ing to the vanous appli- 
catiODs of steel Speaking of the means ol^reservlng iron 
and steel from rust, he iclcired to Prof. BarlTs recently dis- 
covered proces>i This consists in exposing the metallic surfooes, 
while heated to rcdncai, to the action of superheated steam, thus 
producing upon their surface the magnetic oxide of iron, which, 
unlike common nut, possesses the chuactenstic of permanency, 
and adheres closely to the metallic surface below. In this respect 
It IS analogous to zinc oxide adhering to and protecting metallic 
zinc, with this further advantage in its favour, that the magnetic 
oxide IS practically insoluble in sea water and other weak laline 
solutions 

Dr. Siemens concluded his valuable address by urging upon 
the Institute, now that it has attained to such importance, to 
obtain recognilioD in official quarters and to become possessed of 
a habitation m a central position, and in such a building as would 
serve the socieUea devoted to applied science m the same way 
that Burlington llouse does those devoted to pure science. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 8 — Mr. C. W. MerriAeld, 
F.K S., vicc-prciiident, m the chair. — The following communi- 
cations w^ere made — On a new view of the Pascal hexagram, by 
Mr. T CottenlL In a system of co-planar points, the number of 
intersections of two chords is a multiple of 3 In the case of 
the hexagram the forty-hve points thus derived are divided into 
four sets of triangles — (1) The three mterscctlonB of the chorda 
joining four points form a triad self-conjugate to the conics 
through the four points (2) Any three non-con terminous chords 
intersect in three points, forming a diagonal triangle In each 
of these two coses, a derived point determines uniquely its cor- 
responcling triad, the numlier of triads bemg fifteen. (3) An 
inscribed triangle determines an opposite inscribed triangle , the 
three intcrsccUons of the pairs of sides supposed to conespond 
form a triangle, the interieclioiih of two inscribed triangles, the 
nine intcrseclions of the two triangles forming an ennead (4) The 
three intersections of the opposite aides of a hexagon of the 
system form a Pascal triangle. The number of triangles in each 
of the two last cases 13 sixty , to each triangle of one set corre- 
sponding a triangle of the other, aa well as a triad of the 
second set, the nine points forming llircc triads of the first set. 
Denoting, then, the primitive points by itohca and fifteen of the 
derived points (no two of which are conjugate) by Greek letters, 
wc obtain all the denved fKiints by accenting once and twice the 
Creek letters to form self-conjugate triads. Tables are then 
formed in mainces of the nine chorda joining the vertices of two 
opposite Inangles nnd Iheir eighteen intersections, found to con- 
sist of SIX triangles of each of the second and fourth sets. To 
these correspouds a matrix cuntaming the nine intersect ion a of 
the two triangles In the case of a conic hexagram, the pro- 
periies of the sixty pomti of intcnccLion of chords with the 
taugents at the conic points are then examined — On a class of 
inlcgcis expressible os the sum of two integral squares, by Mr. 
T. Muir [The daaa of integers considered included those whose 
squaie root, when expressed as a coniiniied fraction, has two 
middle termq in the cycle of partial denominators. A general 
expression was given for all such integers, and an equivalent 
expression in the form of the sum of two squares.] — Some 
properties of the double- Iheta functiona, by Prof. Cayley, F.R S. 
(founded on papers by Goepel and Roscnhain) — A property of 
an envelope, by Mr J. J Walker 

Chemical Societ}', March 15. — Prof, Abel, F R S , presi- 
dent, ID the cliair. — The secretary read a paper by Dr. \V. A. 
Tild^ and Mr. W. A. Shenstone, on laomenc niiroso terpenea, 
being a further contribution to Dr. Tilden’s previous researches 
on these compounds. Tliia wai followed by a communication 
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entitled ** Freperitlon of Coppor-cioc Conplei," by Dr J. H 
GUditokiei and Mr, A. Tnbe, wh^cli wu experimentally illiu- 
trated ; it gare the detaili of the expenments made to ascertain 
the conditions for the preparation of a couple of mavimum 
aotlTitr. The other paper* were on chromium pig-iron, by Mr. 
Ei Riley; a note on gnrdeitin, by Dr J. Stenhouse and Mr C. 
£. Groves , two papers by Mr.^M M P Muir entitled "Addi- 
tional 'Note on a process for estimating Bismuth volumetn cully," 
and "On certain Bismuth Compounds," Fart IV j and a note 
by Dr. M. Simpann and Mr C, O. KeeiTei on the determination 
of urea by means of hjpobromite, 

VictorU (Fhiloeophlcal) Inatllute^ February 5 — Dr C. 
Brooke, F R.S., in the chair — A paper was read by Prof, 
fiirki, of Cambridge, oti "The Bib'e and Modern Astronomy." 


Geneva. 

^hyBical And Natural Hialory Societyp January 18. ~ 
M, Ernest Favre read a paper on the question of the origin of 
the graTrls which are found in the portion of the Alps under 
the glacial soil, and which are known as the old alluvium This 
IB formed in the vicinity of the ancient glaciers, as is proved by 
ihe following facts ; (l) The presence of glacial soil in two loca- 
litieB in the neighbourhood of Geneva, in the very interior of the 
alluvium, at several metres under the great glacial sheet , (2) the 
very different heights at which the alluvium is deposited in the 
interior of the same basin ; (3) the fact that it is formed of the 
iiame elements, large pebbles and fossil sand at whatever dis- 
tance U is observed from the foot of the Alps , the disappearance 
of these depot! begins the limit of the ancient glaciers — M. 
Philippe PI an tam our haa undertaken observations on the vanal 10ns 
of the level of the Lake of Geneva, similar to those of Prof K. A, 
Ford ac Morccs. They confirm the theory of the perpetual oscil- 
lation to whidi the surface of the Water is subject, aa shown by 
Dr Forel, and which lasts about an hour and a quarter in the lon- 
gitudinal direction. The variations of Icvelj or sar/tfs, are much 
greater in the neigbourhood of Geneva, at the western extremity 
of the lake than at Morges, a 1 Itle beyond the middle of its length 
towards the east, and they are m the oppoilte direction. A 
regiitetln^ Umnimetre, which is to be erected by M. Th Flant- 
nmour, will permit of following with ti new facility the phases 
of the phenomenon, and of comparing them with those which 
occur at Merges. 

0 Pabja 


AcidAmy of Sclencea, March 12~M Peligot in the 
chair — The fuUowing papers were read . — Theorems relative to 
series of uopenmelric triangles which have one side of constant 
oize, and satufy three other diverse conditions, by M Chai^les — 
Influence of pressure on chemical phenomena, by M. Berthclot 
lie cites on experiment of (Juiticke’s showing that the liberation 
of hydrogen from zinc and sulphunc acid is not slopped by 
liresBure uf the gan, but only retarded. Ic goes on so long as 
ihere is and to saturate or zinc to dissolve — On a metallic iron 
found at Santa Catarina (Brazil), by M Damour This 1^ bup- 
pOBcd of meteoric origin The small quantities of carbon (o 0020) 
and silicium (o 0001) in it are like those of the best qualities of 
ifon obtained in mdustiy, while the proportion of nickel (o 3397) 
roniiderably exceeds (hat of meleonc irons hitherto known. To 
this Utter Ii doubtless due its resistance to oxidation in moist 
air and to the action of dilute sulphunc and hydrochloric acids. 
M. BoUBsingault stated he hod hid cast in his laboratory 62 per 
cenL steel and 38 nickel A polished face of tlie alloy did not 
mit in contact with air and water. Of the filings two or three 
gnini took rust, meiFely showing the oJloy was not entirely 
homogeneous. Alloys with 5, lO; or 15 per cent, niukcl oxidised 
lapidly. — Observations on the nalive iron of Santa Catarina and on 
the pyrrhotine and magnetite associated with it, by M. Daubr^e. 
The masses, when at a high temperature, seem to have been 
subjected to oxidising Action of air or water, which action pene- 
trated Into the mtcricif by very fine fissures, — On the mam- 
taance of constant Icmpcraturei ; second note by M. D’Arsonval. 
IlA bents the apparatus by means of a therm o-slphon, and the 
roii^ the regulator 11 to proportion the activity of the arculation 
10 tnc feAuea of loss Thus the fire may be of any strength ; it 
givei lU beat to a liquid which distributee it as the regulator 
allows ‘■—O b the annual aberration and annual parallax of stars, 
by M. Keiicuir. He corrects some mistakes in the formulte 
inade for tbase.— Apphcationi of a theorem comprlauig the two 
piiildpUa of the nechanlcal tbeon of beat, M. f!evy.— On 
ihe parlodiclty of ibUr ipots» by M. Wolf. In a hroef^i he 


S ivei not only all the epoohs of maifma and mlntina since the 
UGovery of the spot^ but, for a century and 4. aurter, by 
means of a relative rmmber, the monthly energy of the pheno- 
menon. He shows by curvas the average course of the pheno- 
mena and anomaUei j also the indices of a great period embracing 
sixteen imaLl periods of eleven and a half yean, or nearly 160 
yean — Measuremerts of the calorific intensity of the solar ndU- 
bons received at the surface of the ground, by M. Crova, He 
calculates that on Jonuaiy 4, 1876, Lh^e heat received on a square 
centimetre at right angle 1 to the direction of the sun's rays from 
sunrise to sunset, would be 535*0 cal , that on the surface of the 
ground 16 1 '2 cal. ; for July 11, [876, the correiponding numbers 
are 876 4 cal and 574 1 cal. The heat received at right angles 
on January 4 11 o 610 of that on July ii ; the heat received on 
the surface of the ground on January 4 is o 2S1 of that on 
July II. — Metali which accompany iron, by M. TerreiL 
Their proportions are small, they rarely amount to five 
thousandths , whereas, In nalive or meteonc iron, they may 
be ten per cent. They arc chiefly manganese, nickel, cobalt, 
and chromium , while copper, vanadium, titanium and tong- 
sten occur accidentally — Chemical study of mistletoe, 
alduMf L ), by MM Grandeau and Bouton /tiUr a/ta^ the 
composition of the stem is very near thrt of the leaves, and 
the compofiiLion of the mistletoes of different species is widely 
different As to nutritive value, the mistletoe of the oak takes 
rank with meadow grass of good quality or red cluver, the leaves 
of the miitlctoc of the cornelian and pear treei have equal value 
With good hay or aftermath ; while their blanches maybe com- 
pared to the straw of leguminous plants, or the husks of cereili. 
— On the eleclrotomc state in the case of unipolar excitation of 
the nerves, by MM Mont ani Toussaint. When the positive 
pole IS applied to the nerve, the current is divergent, from the 
middle of the nerve it goes towards the two extremities ; it IB 
thus m the two ends contrary to the proper current of the nerve ; 
hence the negative phase of ihe electrotonic slate If the nega- 
tive pole IS »plied, the battery current converges towards the 
middle, and^ in the some direction with the proper current, 
which It increases (pobitive phase of the electrotonic state). — 
Acute poisoning bv acetate of copper, by MM. Feltz and Ritter. 
It IS more active than sulphate The disorders are more intense 
and long in fasting ammals One could not swallow the sub- 
stance m food or drink without perceiving the taste. — On the 
value of certain arguments of Iransformism, taken from the 
evolution of the dental follicles m ruminants, by M Pietkiewicz. 
In these animals there is nothing at all like germs of canines 
and incisrirs, as Goodsiralhrmed. — On the unity of the forces in 
geology, by M. Hermite —On the crevasses of the cretaceous 
system, by M. Robert 
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PALM&N ON THE MIGRATION OF BIRDS 

Uiber die Zugstrassen dcr Vogel Von J. A Palmtfn, 
Docent dcr Zoolo^e an dcr Universitat Helsing/ora. 
Mit einer lithographirlcn TafeL (Leipzig Engel- 
mann, 1876.) 

G ranting it to be true that truth never dies, it is 
undeniable that error Is hard to kill. A notable 
Instance of this last assertion is furnished by the infatua- 
tion which possesses so many people, otherwise, perhaps, 
not unreasoning, to believe that more or fewer of the 
birds which commonly frequent these Islands in summer, 
pass the winter in a torpid state — “ hibernate,” as they 
are pleased to say. Vainly have travellers or residents 
on the shores of the Mediterranean, or in the interior of 
Africa, told us over and over again, how that as the hot 
weather comes to an end with us, our cuckoos, our swifts, 
our swallows — nay, almost all our summer birds — come 
crowding southwards As vainly have the same ob- 
servers recorded the northward journeys of the same 
species, though under somewhat different conditions, on 
the approach of our spring Of course, no one who merits 
Che title of an ornithologist disregards the plain evidence 
thus afforded, or entertains a single doubt as to what it 
proves — however strongly he may recognise fact that 
we know little of the paths taken by the migrants, and 
next to nolhmg of the faculty whereby they ordinanly reach 
their ancestral summer-home. But there are not a few 
persons enjoying among the vulgar of all classes the repu- 
tation of being ornithological authorities, and there are 
thousands of the general public, who still hanker after the 
ancient faith in “ hibernation.” It may be said that it is 
but lost labour to attempt to bring such people to reason, 
and so, possibly, it is. Still, the apparent gravity with 
which this absurd notion is from time to time propounded, 
renders it necessary that its folly should be as ofeen ex- 
posed, lest the pertinacity with which it is urged gain for 
it adherents among those who think that, as they en- 
counter no refutation of it, it mayor must be true, and the 
testimony in its support unanswerable. As a rule, there 
seems to be an outbreak of the "hibernation” mama 
every two years or so. It nearly always presents the 
same essential features. Some one, who with the multi- 
tude passes for an ornithologist, sends to a newspaper a 
second or third-hand story of some nameless person who 
in' some nameless place found a number of torpid 
swallows in the chink of a chalk-pit, or a drowsy land- 
rail in a haystack— or, on a log of wood being laid on the 
fire, of a cuckoo that woke from its slumber and, emerging 
from its retreat, sat on the hob, regardless of its singed 
plumage and cheerfully singing its accustomed song. 
Occasionally a brilliant imagination, and the desire of 
supplying some grateful novelty suggests a diversion of 
the details, and the swallows are dragged from a horse- 
pond In B casting-net, or have got themselves into an ecl- 
^6t— or the cuckoo is discovered as the billets are beibg 
IpUt The story, which can be fairly compared with the 
lalei of witches' imps, and of our dear old friend the inte- 
AHuvUn lOBd-ln-a-hole, la repeated In many newspApefs, 
■nd Countless correspondcnti write letters to their respec- 
Voo. ZTr-f-Na 387 


live "organs,” citlflg parlllel cases of which they have 
heard from their grandmothers, and wbnder why " Pro- 
fessor" Darwin, Mr. Buckland, or the great “Doctor" 
Owen, do not favour the public with their views on the 
matter. 

A delightful example of all this occurred not many 
weeks since, and one, moreover, marked by so much ori- 
ginality of conception as to reveal the hand of a master. 
A reverend gentleman published the evidence of a friend's 
friend, or that friend's friend's friend (there was a charm- 
ing uncertainty on this point, and the final friend was of 
course nameless), who watched "a brood of young 
swallows too weakly to be able to follow their parents in 
their migration.” (Here it is to be observed that the 
"hibernation” advocates of late years don't deny migra- 
tion in toto^ and that, as explained by the reverend story- 
teller, the " swallows must have been martins !”) " So the 
old birds left them in their nests and plastered them up 
with mud ” To cut the story short, it is enough to observe 
that the ingenious and considerate parents were (as they 
expected) rewarded, on their return next spring, by finding 
their offspring " none the worse for their six months' in- 
carceration,” and afier this happy ending to the talc had 
been told, the sympathies of the British public were duly 
roused, and the " hibernation ” mania was ready to run its 
usual course. On this occasion, however, its symptoms 
were more pronounced than usual, and a philosophical 
contemporary of ours, always prone to the analysis of 
conduct— perhaps also seeing in the story a fresh argu- 
ment against experiments on live animals — hastened to 
record the story among the news of the week, though 
admitting that it was " not much in the way of evidence.” 
This admission, however, was prefaced by the very- 
curious statement that " It 15 at least quite conceivable 
that a creature which had been a hibernator generations 
ago, and which had since discovered the preferability of 
migration to a warmer climate, should yet be able to 
return to its old habit in case of need.” This remark 
might be allowed to pass if it had only been proved that 
any bird, smcc birds ceased to be reptiles, ever had been 
a " hibernator.” As that is not the case it may be sent 
instantly to the limbo of false hypotheses. Still the ad- 
mission roused the remonstrances of a correspondent of 
the same journal, for he not only " was inclined to think " 
the story " authentic,” but adduced in its support an 
agreeable variation of the fable. His gardener had 
assured him " that he had himself seen what he described, 
" layers of young swallows in a hibernating state, when ^ 
taking up the flooring of some house in that parish 
[Thorpe Arch] during winter." O fortunato^ nimium / 
What sights bless the eyes of gardeners I Layers of 
young swallows under our boards or bricks ! How were 
the rats and mice kept from feasting on their tender 
bodies 7 And then if one did happen to die before the 
day of release, how sweet would be that superimposed 
chamber ! Inviting as the theme is, we must leave it to 
record the further progress of this maniacal outbreak 
The next portion of our history introduces us to a new 
world and to a family of birds never before accused of 
"hibernating.” A second correspondent of the same 
I Journal, writing under the honoured initials '* R. N.," 

I stdns a yarn, fit fbr the fo'castle (if there happen to be an 
audience of IhiArines), and tells how hummiug-birdi at 
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Port Montt {stc) paai the winter in hollow trees, and are 
often bought into the houses cold and stiff, perfeetlj 
dormant, and yet when revived by the warmth, able to 
fly about the room. They only need a refrigerating ship 
to be brought to, and “ acclimatised*' in, Ireland, or kept 
at the Crystal Palace. This is “R. N.’s" idea, not ours, 
but he makes it, we doubt not, in all sincerity. We now 
fully expect that the next bird charged with ^'hiber- 
nating " will be an ostrich. The phoenix, if he could be 
found, would certainly not be safe, but then he is dormant 
already. Even now it is perhaps not too late to injure 
the reputation of the dodo, and announce that a Rip van 
Winkle of the species has been “hibernating,” like a 
tenrec, in some secluded rift of the rocks in Mauritius. 

That truth will prevail in due time there can be no 
doubt, and these tales of “ hibernation” will serve to 
amuse future generations, even as that marvellous and 
circumstantial account of the evolution of Bemacle- 
geeie from shell-fishes now causes mirlh to us — ^mirth 
mingled with regret at the stupid credulity of our quasi- 
scientific forefathers. Yet hardly so. It would be an 
injustice to the venerable Gerard to put on a par with 
him these story-tellers of to-day The old herbalist had 
but little light, but what little light he had he did not 
neglect. Our contemporaries shut their eyes and ears to 
that which is before them. Their wilful ignorance is 
absolutely criminal, therefore shall they receive greater 
condemnation. If any of them is open to conviction, let 
him reflect on this single fact The young cuckoo, when 
we last see it in autumn, is clad in a plumage of reddish- 
brown or liver-colour, When cuckoos reappear in spring, 
they are, almost without exception, in their proverbial 
“grey.” It is obvious, then, either that the young birds 
have moulted in the meanwhile, or else they have 
perished in the process of “hibernation.” This latter 
alternative would soon put an end to the species, and 
cannot for a moment be entertained. But as regards the 
former, every physiologist will agree that while an animal 
is torpid, all growth is suspended — yet on the “ hiberna- 
tion ” theory, these young cuckoos must have put off their 
nestling feathers, and grown those characteristic of 
maturity, during the time when nearly all the animal 
functions are at rest. Therefore it simply stands that 
“hibernation” in the case of the cuckoo is an impossi- 
bility. The same, too, with swallows. It is known that 
they renew their feathers about Christmas. The plumage 
of the young swallow in its first autumn does not differ so 
strikmgly from that of the adult, as it does in the cuckoo, 
but any one pretending to ornithological knowledge, must 
know that the swallow of the preceding year can be 
equally declared to have changed its feathers since the 
last autumn, and indeed the fact of this winter-moult has 
been observed in caged birds, and recorded many years 
since by Mr. James Pearson, whose account, verified by 
Sir John Trevelyan, wu published by Bewick eighty years 
ago (“ Land Birds," p. 249, Ed. 1797). Hence it follows 
that neither swallows nor cuckoos — ^us moulting m the 
winter months— do, as has been asserted, "hibernate." 

It is indeed somewhat humiliatmg to be at this day 
refuting an error which has been so often refuted before, 
but necessity knows no law, and the widely-spread fallacy 
creates the necessity. Furthermore, this protest against 
the sciolism of the age has led us away from our parti- 


cular object, which is to notice the remarkably careful 
and painstaking work of Herr Palm^n, originally pub* 
hshed in Swedish in 1874, and now appearing in a 
German translation, which will have many more readers. 
This treatise does not indeed (as will be seen from its 
title) profess to treat of more than one branch of the mi- 
gration question. Its scope is properly limited to a con- 
sideration of the routes taken by birds of passage in their 
migration ; but on that account it is none the less a valu- 
able contribution to the already extensive literature of the 
subject, and in this German version the author appends 
some remarks of more general interest. He seems to 
have availed himself of all the information, as to his main 
point, that he could collect, and the wonder, perhaps, is 
that, living in Finland, he has been able to amass so 
much. His work is weak, it must be confessed, in detail 
as to the migratory birds of our own islands, but, as 
we think, from no fault of his own, since most of those 
who delight to consider themselves “ British Ornitholo- 
gists ” are content to stand [on the ancient ways of their 
forefathers, and to disregard everything that happens 
beyond the “silver streak” as entirely as if it belonged 
to another planeL Thus we doubt much if he would have 
greatly gained by studying the various contributions to 
"British” ornithology that have appeared since 18561 
when the last edition of Garreirs standard work was com- 
pleted. We must, however, hold that Herr Palmdn's 
assignmen^f routes to the migratory birds of North- 
Western Europe IS almost purely conjectural. We do 
not say it is erroneous^far from that. There is much in 
It which will very likely be proved true whenever Bntish 
ornithological observers shall be at the pains to observe 
to some purpose , but, at present, his views can, from the 
nature of the case, be only accepted provisionally. He 
has far different and more solid ground to go upon when 
he treats of the migratory birds of Eastern Europe, and 
especially of the Russian Empire — whether European 
or Asiatic, and every ornithologist owes Herr Palmdn a 
debt of gratitude for the compendious abstract he gives 
from the mighty works of Pallas^s successors, and notably 
from those of Dr. von Middendorff. 

As regards the routes taken by the migratory birds oi 
the PalaearcLic region, Herr Palmdn's investigations have 
been so concisely summed up by a recent writer in the 
last edition of the “ Encyclopaedia Britannica" (lii, p. 768) 
that we take the hberty of here transcribing them as 
theie given. These main routes arc said to be nine in 
number , — 

“ The first (A — to use his notation), leaving the Sibe- 
rian shores of the Polar Sea, Nova ZembTa, and the 
North of Russia, passes down the west coast of Norway 
to the North Sea and the British Islands. The second 
(B), proceeding from Spitsbergen and the adjoining 
islands, follows much the same course, but is prolonged 
past France, Spam, and Portugal to the west coast of 
Africa. The third (C) starts from Northern Russia, and, 
threading the White Sea, and the great Lakes of Onega 
and Ladoga, skirts the Gulf of Finland and the vouthern 
art of the Baltic to Holstein and so to Holland, where it 
ivides— one branch uniting with the second main route 
(B). while the other, running up the valley of the Rhine 
and crossing to that of the Rhohe, splits up on reaching 
the McditerTancan, where one path passes down the west- 
ern coast of Italy and Sicily, a second takes the line bv 
Corsica and Sardinia, and a third follows the south 
coast of France and eastern coabt of Spain— all three 
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path! endlDg in North Africa. The fourth (D), fifth (E), 
and sixth (F) main routes d»art from the extreme north 
of Siberia. The fourth (D) ascending the river Ob, 
branches out near Tobolsk^one track, diverging to the 
Volga, descends that river and so passes to the Sea of 
Azov, the Black Sea, and thence by the Bosphorus and 
iEgean, to Egypt ; another track m^es for tne Caspian 
by way of the Ural Biver and so leads to the Persian 
Gulf, while two more are lost sight of on the steppes. 
The fifth (E) mounts the Tennesei to Lake Baikal and so 
passes into Mongolia. The sixth (F) ascends the Lena 
and striking the Upper Amoor reaches the Sea of Japan, 
where it coalesces with the seventh (G) and eighth (O) 
which run from the eastern portion of Sibena and Kam- 
chatka, Besides these the ninth (X) starting from Green- 
land and Iceland, passes by the Fseroes to the Bntish 
Islands and so joining the second (B) and third (C), runs 
down the French coast.” 

All these routes are plainly laid down on the map which 
accompanies the work, and in the absence of more pre- 
cise information, it will hardly be in the power of any 
British ornithologist to dispute them, though, as before 
stated, we must hold them to be in a great measure con- 
jectural. In the following chapters the author shows how 
necessary it is to know the principal routes taken by birds 
in their migrations before we can understand or reason in- 
telligibly on their movements, and of very great interest 
are his remarks on the Genetic Import of Regular and Irre- 
gular Lines of Travel, and on the So-called Migratory 
Instinct (chaps, ix. and x ), greatly amplified in the German 
version from the brief paragraphs which repr4i|tt them in 
the Swedish original. They are, however, it must be con- 
fessed, somewhat verbose ; but, for all that, they are well 
worth reading. Though Herr Palmdn refers to an article 
which appeared in these columns some years ago (Na- 
ture, vol. X. p. 415), he docs not seem to be aware of the 
theory subsequently propounded by Mr. Wallace (vol. x. 
p 459) as to the possible or probable origin of migratory 
habits, wherein is expressed, in far fewer words than his 
own, what appears to be essentially the same thing. For 
" Migratory Instinct " Herr PalmiSn substitutes "Expe- 
rience” as the piloting power, and though there is much 
to be said m favour of this explanation in many cases, 
others there are in which it seems to break down utterly 
How do the young cuckoos which stay in this country a 
month or six weeks after their parents (whom, let us 
remember, they have never known) have departed find 
their way to Africa f And how do the scores, hundreds, 
or thousands of rapacious and wading birds, whose elders 
do not accompany them, manage in their autumnal jour- 
neys to arrive more or less punctually at the spot which 
countless generations of their predecessors have reached 
before them ? They have had no " experience,” and 
though doubtless many penah by the way, a very large 
proportion year after year hit off exactly, and at the first 
intention, the ancestral landing-place. What, also, can 
" experience,” which, after all, means only a knowledge of 
landmarks, do for the species which travel by night, as 
■eenu to be the habit of very many birds, or for those 
which, like at least two of the annual visitants to New 
Zealand, traverse a waste of waters 7 At present no solu- 
tion of the mystery offers itself, at present such know- 
ledge may be too wonderful for us ; but, high as it is, our 
faiih iQ the progress of science forbids us to say that we 
cannot attain unto it, 


OUH BOOK SHELF 

Dynamics or, Theoretical Mechanics^ in Accordance with 
the Syllabus of the Science and Art Depaitment, By 
J. T, Hottomley, M.A., F.R,S.E,, F.C S. (London and 
Glasgow ; William Collins, Sons, and Co, 1877,} 

This little text-book is issued by Messrs. Collins as one of 
their Elcmenlary Science Senes, and will prove useful to 
beginners, by rendering them familiar, at an early stage 
of their studies, with the more precise definitions and 
nomenclature which have been introduced by modem 
writers on dynamics. The distinction, for mstance, 
between the centre of gravity and the centre of inertia is 
much more clearly pointed out than is usual in elemen- 
tary works, and tne statement that "there is only a 
limited number of classes of bodies that possess a centre 
of gravity ” wiU probably be read by many with surprise. 
The measurement, composition, and resolution of veloci- 
ties are treated of m the chapter preceding that on force, 
and the methods of measunng forces in terms either of 
gravitation units or absolute units are well and fully 
discussed The definition of work given in the last 
chapter might, we think, be amended As it stands at 
present it might lead the student to suppose that no 
work 18 done by an agent moving a body, unless the 
motion is created in opposition to a resisting force, 
though the language employed in some of the examples 
would be sufficient to correct such a supposition. 
Throughout the work the author assists the student to 
obtain " clear physical conceptions regarding the first 
principles of dynamics,” by frequently directing his 
attention to the experimental proofs of the various laws 
he enunciates, and by hinting at the physical, rather than 
the mathematical, developments of his subject. 

On these grounds, we have formed a very favourable 
opinion of Mr Bottomley's work, and we have no doubt 
that it will meet with the success it deserves among a wider 
class of students than that for which it is specially 
designed. A R. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his con espondents. Neither can he umiet take fo return^ 
or to conespond ViUh the wnttrs of rejected manusenpts. 
No notiet IS talen of anonymous cernmnnications ] 

Evolution and the Vegetable Kingdom 

Mr Carruthehs has embodied in the Contemporary Rnnno 
the substance of his Presidenlial addresses to ibe Gculoguts* Asso- 
ciation, on which we would offer a few points for consideraLion. 

Although not agreeing with Mr. Camtheia u to the infer- 
ences to he drawn from the present state of our knowledge of 
fossil vegetable remains, we cannot but admire the earnestness wiih 
which he mikes a stand m what we regard an a losing cause. 
We set a high value on bis researches m fossil botany, and hii 
work 11 charactensed by unvarying and careful exactitude. What- 
ever may be his theories, his reputation u ill rest on a solid basis 
of work. Falseontologisti have to thank him for unvarying 
kindness and readlneu to aid them in their researches, forming 
a marked exception to the tieatment which botanists usually give 
the subject 

In discussing this question, we must keep well in mind 
the teaching of Sir Charles Lyell, first as to the insuffi- 
ciency of (he grolof|ical record, especially with regard to 
land-surfaces. Considering the denudation and the wasting 
action of the wavea to which remnants of terrei trial conditions 
are exposed during the slow process of their submergence beneath 
the see, and again dnnng their gradual upheaval, it u surprising 
to us not that 10 few records are preserv^, but that any vestiges 
whatever remain. Secondly, with regard to lapse of time, 
we must get the ** chill of pover^ out of our bones,” and not 
misinterpret '*the sign of successive events, and conclude that 
thousandB of jean were implied where the language uf nature 
imports millions.” Mr Cairuthen admits the imp^ection of 
the geological record, although scaredy with lufiicient emphasis^ 
ud compares ita ftagmcntaiy coadltion to a tablet oonialntaig 
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the renmiiia of in anjuiovn inBcription repreuntcd by only ii few 
of ita numcTOUi letters, eich of which occupies its proper rela- 
tive position to the known and unknown letter! of the Lnicnp- 
tlon. This u hardly a happy simile as the relative ages of the 
beds and strata containing vegetable remainsi scattered over the 
world, are certainly very far from settled, and their correlalive 
■cquence is in numerous instances still the subject of great dis- 
cussion The relative position of these letters Is Iheiefore at 
present but vaguely known 

Haeckel supposes that the sub-marine forests of the primor- 
dial period were formed by the huge brown alga or fucolds." 
In the 70,000 feet of sedimentary rocks, from the Laurentian to 
the Devonian, beds of carbon and graphite are abundant i the 
only known vegetation throughout that penod is of aigse So far 
only Mr. Carrulhers agrees with Haeckel , from this point his views 
diverge During the penod of the deposition of these 70,000 
feet, time enough surely elapsed (if time only be required) for the 
evolution of vascular cryptogams from algm. In the Silurian had 
vegetation been equally ntted to resist decay, we should probably 
have had plant evolution indicated side by side with that of 
animals, llefore leaving the subject of algae, we must differ from 
Mr. Cirnithers, who says that if rich floras had existed, the lime- 
stones of the IJandovcry rocks at Malvern would have preserved 
them. In these marine rocks at the moat sea- weeds could be 
expected, and limestone of whatever age do not usually preserve 
such traces ; but wc know that floras existed by the carbon and 
graphite before-mentioned 

Mr. Camithers urges what he considers as fatal objections to 
the doctrine of evolution , his arguments may be briefly slated 
as follows . — 

I. Tlie Simultaneous appearance of the three principal groups 
of vascular cryptogams, even m a more highly organised condi- 
tion than their living representatives. 

2 The early appearance of gymnoipctms and the want of con- 
necting links between these and the lycopods from which they 
are supposed to have been developed. 

3 The early appearance of monocotyledons 

4 The sudden appearance of dicotyledons, not only in the 
lower form as Apetalze, but also as Dialypetalm and Gamopetalae 

5 The persistence m specific character of SMix polans from 
the glacial period until now and over a wide range 

I.et us now see on what facts these objections are founded, 
and uhether the /acts are not open to other inteipretalionii. 

I The evolution theory requires Ihiit lower groups have de- 
veloped until the amount of organisation was reached required 
to enable them to fulfil the conditions under which they live, 
and tu occupy vacant ground in the economy of nature This 
required amount of development may be more or less quickly 
attained, and the development of the organism then remains 
olmobt stationary. Side oy side with this development, other 
development goes on unceasingly, leading to the gradual evo- 
lution of entirely diflerent and more highly organised forms. 
The cryptogams are paralleled amongst vertebrates by the early 
and specialised development of rcptilia , amongst Crustacea by 
trilob itci, &c In like way the tetrabranchiate cephalopods, 
the brachiopodii, and numerous other mollusca, whose hard 
shells resisting decay, have enabled us to trace their life history, 
have come down to the present lime, just as these vascular crypto- 
gams have, not in their most complex and diflercntiqted forms 
We do not expect to find sustamed progressive development in 
the lower ammiL and vegetable groups, and are not BUipiised at 
evidence of actual reversion. 

2 On Ihcir first appearance "the Gymnosperms do not,’' Mr 
Carruthers says, "present a generalised tvpe, but a remarkable 
variety of genera and species, all as highly difFerentiated as any of 
the existing forms ” Now if this is absolutely the cose, and their 
^rst appf (trance \xi life is coincident with Lheir nrxt appearance in the 
fossil record, there is no doubt that they were specially created, and 
there is no need of further argument Hut the point not yet proved 
ii that the two ore colncidcBt The occurrence of coniferic in the 
Devonian is only known by wood with comferoiis structure. 
The fruit and fulisgc, if known, might possibly aflbrd indica- 
tion of the mode in which their poune of evolution, as suggested 
by HafckeJ, had taken place. Unger hAi describe anomalous 
woods from Thunngian recks of Devonian age. " Had these 
been of carrier age than M diet's Cromarty wood they might h''.ve 
been looked upon as one of the steps leading up to the true 
Coniferous slructnre." These may yet be looked on as steps, 
for the relative nfp of these Devonian rocks is Bbll to be fixed 
Th 4 pccurieoce of gpqpiglom wpod \s !t bU iventy net to be 
Overlooked, if, as is stated, the gymnosperms both stnictnnlly and 


•mbryologiully form the timnsltipn group from fems to itBgio^ 
■panes The occurrence of Cgpifimus wood io DevonUp roeke 
rather shows how great are the gaps ta be filled up, qnd that the 
•volution of the gymnosperms comnianced at an earljv period thaq 
was supposed, during the formation of the great carbon layers 
of the older rocks, end side by aide with the development of f^ems 
and lycopods. The common ancestors of the spore-producing 
lycopod and the seed-bearing gymnosperm are to be sought in 
remoter times even than the Devonian. There is no evidence that 
the Devonian woods were those of the higher and dincciom 
comfen and that comfers first appeared in this mim. Littla is raally 
known of the earlier conlfera, out the cycods — the lowest form, 
and most nearly allied to ferns — wen far more abundant formerly 
than at present, Sebimper writes as follows ; — ** What form the 
prototype of our conifers look in carboniferoua times is not satli- 
lactonly settled, neither friiit nor foliage having been discovered 
which could be placed in any order with certainty. The few 
fragments placed in Ahietinae may belong to Lepidodfndron."^ In 
the Permian rocks conifers are abundant. 

3 Concerning the appearance of Monocotyledons at the base 
of the Trias, the first true monocotyledon, Mr. Carrutheii stales, 
is the stem and spike of an oroideous plant from the lowest carbo- 
nifcTOiis strata near Edinburgh. * Recently a number of addi- 
tional specimens have come to light, but Mr. Etheridge, 
junior, who is referred to by Mr. Carruthers as having found 
them, does not we believe regard them to be monocotyledons 
at all ; and m this view, olLhough we have not examined 
them, we are inclined to concur, because it seems unlikely 
that so many spikes should be found without fohage In the 
TramaLtwns of the Botanical Society of Edinburgh, vol. xii. 

152, Mr Etheridge pomts out that the stem of FoihociLcs was 
ranched, and what was thought by Peterson to be the remains 
of a deciduous spathe was one of a senes of small enlargements 
which " occur along the course of the stem at regular intervals, 
jutting out one on each side opposite one another," Tliis addi- 
tional mfon^^on throws <>1111 greater doubt on the correctness of 
the determllBion. At Doumemouth, where aroids are abundant, 
leaves only have been found without a single spike. This 11 not 
the first time monocotyledons have been Supposed to be present 
in the Carboniferous ; lor example, Cordaites, a plant now acknow- 
ledged to he a gymnosperm — but whether a cycad or conifer Is 
still, according to Schimper, a matter of doubt — was formerly 
supposed to be a palm, and subsequently a Yucca or Dracaoa. 
The cunoiis twisted bodies called Spiningium are assumed to be 
monocotyledons on very slender grounds, their affinities, accord- 
ing to high authonlies, being completely unknown. Neverthe- 
less we find Mr. Carruthers, reTemiig to the Carbonifcrons, 
says — " Including these fruits there are probably eight species 
of monocotyledons m the later Palieozoic rocks " But ereiudmg 
them there Is but one, and that, as just shown, of an cxtnmely 
doubtful nature Monocotyledons occur doubtfully in the Tnas 
as Yucciles, and in many forms in the Lias, agreeing so far with 
Haeckel's table of their pedigree. They gradually Increase in 
number until the present day. Although we question the reality, 
we think the early appearance of a monocotyledon, even if it had 
occurred, would no more invalidate the theory of evolution 
than docs tlie equally unlooked-for occurrence of matnmalixn 
remains in secondary rocks, invalidate the theory in reference to 
animal remains, 

4, The next point Mr Carruthers brings before us u the ap- 
pearance of dicotyledons, and as their testimony for or against 
evolution 11 very important, this testimony deserves examinalion 
at some length Mr Camithers regards, as the most fatal objec- 
tion to the evolution theory, the supposed fact that representatives 
of all the three great groups appear simultaneously in the Upper 
Cretaceous rocks. Dicotyledons have bepn found as low d!own 
as the Neocomian, and their ducovery m rocks of this age is 
quite recent Still the evidence that this is their earliest ap- 
pearance IS purely negative, and no hypothesis is Batisfactoiy 
which 11 based entirely on negative evidence. It is probable 
that dicotyledons may be found in yet earlier rocks — perhapa 
quite early, although playing an extremely subordinate part, 
The Wealden has yielded no monocotyledons, yet we know that 
they must have existed; may not then the earlier forms of 
dicotyledou olio have existed 7 We may parallel the case of the 
mammals from the Fnrbecks The Purbcck fauna was considered 
to show no trace of mammala until the examination of a portlcaUr 

' PtHU* aHthf^tHOf Liadley and HuLIqd. u "coitaiply ■ fragnuint of ■ 
Lepidodtndnild firuit.'* — Cart , iVaf , vol ix p 

a Pointier eroHtoHit Paterson Trana, Bot, Sat Edink , vol 1. p 4S, 
pi 3. f x-3' not mentioned by Haeckel or Schimpar, 
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mull of the Forbeck bedi revved thdr prcseoce in numbera i 
had thia ipot not been nuarrled it would have been auppoaed lor 
yean thnt mimmalia had made their appearance In Eocene 
timea Some cauaea, tending to moke the preservation of 
dicotyledon! dillicult were diacuued In Nature, vol xv p. 281, 
and need not be further alluded to here Mere locoliaed patches 
of plant remaina are not an unernng index of the character of 
a flora at any period, At Bournemouth there are patches just 
underlying the lowest marine beds, which ore crowded with ferns 
only ; other patches contain nothing but fema, aroids, and 
gymnosperms. Had these patches been isolated, inferences of a 
most misleading character would have been drawn 

The Cretaceous floras are known to us principally from 

Aix-la-CnapeUe and from America; but as in both these — indeed 
in most case! — the supposed Cretaceous beds containing plant re- 
mams rest on paliEOzoic rucki, their relative age is a matter of 
uncertainty. M. Barrois Axes It as contemporaneous with his 
zone of Bolemnitella, but whether he is right in this supposition 
or not, the flora contains ferns and other plants which seem iden- 
tical wilh those of the Bournemouth bedn In America, m the 
Dakota group, we have leaf beds 400 feet thick of the supposed 
of our gray chalk, but the associated marine beds have, mixed 
With decidedly Cretaceous forms, shells approaching very closely 
those of our London clay. It seems more logical to determine 
the age of a rock by the incoming of new types than by the 
lingermg of old, and the whole palx ontological evidence shows 
that these beds are at most intermediate in age between our 
Eocene and Chalk, the enormous gap between which ifi probably 
Ailed up here by some 2,200 feet of strata. Amcru an geologists 
are not agreed as to their age It would be out of place to dis- 
cuss this subject at length, but enough i^ said to show that the 
relative ages of these flaras la not definitely known, and that no 
lenes of arguments based on their relative sequence is, at pre- 
lent, entitl^ to any weight M Lesquereux Ands evidence in 
support of evolution in the flora of Dakota, in the remarkable 
disproportion of genera compared to species,’* and in the same- 
ness ol the leaves, which arc ‘'mostly entire, coarsel|||pmed, and 
coriaceous, the difhculty of separating them into distTflct groups, 
by Axed characters, the numerous forms of leaf which, seen sepa- 
rately, represent different spccica, or even genera, and which, 
oonbidercd in scries or groups, appear undividable into sections ** 
Vfhen, however, he theorises, wc sec that he makes use of the 
same arguments i^ainst evolution b<i those put^forward by Mr 
Csmithers Von EtlingshauEcn, on the other hand, who has paid 
much attention to the subject, states that he u able to trace the 
ancestry of our present floras back to simple elements in Tertiary 
tunes, and these to still simpler and more united types in Cre- 
taceous times In his works a number of examples are given 
The flora of Sezanne, whose age as Lower Eocene may be 
accepted, is closely an^agous with that of Bournemouth. 

Now let us examine the manner in which determinations of 
fossil leaves from these earlier rocks have keen made, and see 
whcLlicr they ore hufliciently reliable to entitle us to form any 
theories whatever as to the simultaneous appearance of the three 
divisions of Dicotyledons Let us take the flora of Dakota. 

Of PoiypttaliB we have Linodcndron, founded on two frag- 
meats, ami Magnolia on two fragments. These fragments ore 
of simple leaves and possess no character whatever in themselves, 
upon which they can be determined. Magnolia, fur instance, 
is determined from the similanty in form to leaves described as 
Magnolia by Hcer in the Flora of Greenland, which themselves 
are supposed to be Magnolia because they resemble (not spcciA- 
caJly) M agnolias from the Miocene of Europe In Menespcrmiles, 
the thud genus, the name indicates that its aflitiities are vague, 
and we accordingly see that it had been formerly dchcnbed as 
Dombeyopsis, Acer, Populites. The Carnopetaics are represented 
by three genera. Ol these Andromeda is determined on 
two fragments and one indistinct leaf of simple lanceolate 
form j Diospyros, formerly described as Quercus, is determined 
from one simple and ovate leaf resembling Launis, the other a 
round and simple leaf , while Brumelia is siiTl more unsatisfactory, 
and hoi been previouily thought to be either Launis or Quercus 
The detenninalioDB have been changed, os we see by the poiiUon 
of the pletce and the Agurea on the plates, many times during the 
progress of the work, and it u not too much to say that all the 
oetermliutlani of leaves of PolypetaJiE and Gomopetale from 
Ikls flora ore vague and unsatislutory, and no one would be 
nore ready to acknowledge this than Mr Corruthers himself. 
We do not And fault bo much with the determinations themselves, 
which axe probably the best that could be made from such mo^ 
tern], but we think it prematuilb to base any theories upon 


them u to the simultaneous appearance with the Apeloke of 
the more highly organised Dicotyledons. 

In the Eo^ne oiA Miocene we have, however, nchcr mate- 
rials, and thevanely and completeness of the fossil Aora become 
conspicuous , the forms, as Lycll says, “were perfect, changing, 
but always becoming more and more like, geneiically and speci- 
Acally, to those now living." Von EttJngsnausen has traced the 
ducct descent of many living species bock tp the Miocene, 
sometimes two or more species to a common parent stock. 

5. With regard to the persistence of Saltjf palafu^ it appears 
to be simply a case of a plant becoming thoroughly ad^ted to 
certain conditions of life which were met with m England 
during the cUcial period, and are present now in extreme noi^ern 
regions Why Salix /io/aris should have varied since glacial 
times more than mollusca and other animal life is not apparenL 
The intermediate forms which should connect wiUowi and poplara 
have not been found, but as poplar- like leaves have been met 
with in lower cretaceous rocks, it U probable that the order of 
balicaccsc is an extremely ancient one, and the single generalised 
form must he sought for in remoter times even than the Creta- 
ceous. 

Our general broad knowledge of the succession of plant Ufe, as 
testifleiT by the rocks, is too well known to need recapitulating 
here Schimper enters in detail into its history In the Silurian, 
Algce , m the Devonian ferns and Lycopods, reaching their apogee 
of development m the Carboniferous , and in the Fcinuan the 
conifers Arst take an important position The Tnassic indicates 
a great gap, and may be considered the reign of gymnosperms, 
whilst the incomuig of the phanerogams is placed beyond doubt. 
The Jurassic presents another hiatus, and but little is known of 
its flora ^ Heer, hovrever, infers, from the entomological fauna, 
that there were no leafy trees in the Lias The oolitic rocks con- 
lain abundance of cycads. The Wcalden and Neocomian vege- 
tation has left us little more than gymnosperms and ferns 
With the upper cretaceous period dicotyledons are abundant, but 
their incoming is traced to older rocks The Eocene contains 
rich assemblages of dicotyledons, principally apetalous, and the 
Miocene, better known, a still greater variety We see the same* 
plan of development in the individual ; and, as Prof Huxley re- 
cently stated in a lecture at South Kensington, “ we can trace 
living plants from the most gigantic and complicated tree, step 
by step down through many gradations to the lowest algae, the 
lichens, and on down to a piece of animal jelly '* 

Thus we find on reviewing the evidence that has been brought 
forward, that other interpretations may be put upon the facts 
I presented to us by Mr. Carrulhers. J. S. G. 


Iv an article m this month’s Contemporary t entitled "Evolu- 
tion and the Vegetable Kingdom," Mr. Corruthers refers mci- 
dcntally to, a question Uiat deserves the careful consideration of 
all who accept the doctrine of evolution , viz , whether the 
earliest type of flower was hermaphrodite ur unisexual Alluding 
to the abundance and variety of palsoraic gymnosperms, as 
evidenced by the numerous fruits that have been discovered in 
the carboniferous maaEUrcs, he lays stress on the fact that " they 
all belong to the Taxineous group of conifers , . that the 
plants of this section arc all uiceciuus, i e. having the sexes on 
different plants if the occurrence of the germ and sperm elements 
in different organs, and even in diHTcrent individuals, u evidence, as 
it is held, of higher development in phanerogams, then it is im- 
portant to notice the order of appearance of dicecious and monce- 
cious groups in relation to tho^e with hermaphrodite flowers. 
Advocates of evolution hold I hat dimoiphic plants are now In a 
transition stage progressing towards a uicscious condition. The 
conifers attained Ui the highest known development os regards 
this clement of their stniciure on iheir Arst appearance," 

If Mr Darwin be regarded os an exponent of the vidws held 
by "advocates of evolution," wc And that he expreiies himself 
very diflerently. From the following passages in his recently pub- 
lished work on " The Effects of Cross and Self- fertilisation in the 
Vegetable Kingdom," he would seem to consider the pnmorduil 
condition to be unueiual, " There la good reason to believe 
that the first plants which appeared On tms earth were crypto- 
gamic .... As soon as plants became phanerogamic and 
prew on the dry ground, if they were to Intercross, it would be 
indispensable that the male fertilising clement should be trans- 
ported by some means through the air ) and the wind is the 

■ Aa exteusivfi Jurasiic flon hu b«en dei*cnh**il by Heer m ^ 

VActui Imp Jes Sciences tie V/, Pittrsboufg, vu* tome axil No. is, 
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limplut metns of Iransport.'* .... " Tberelbre the Conilcra 
and Cicadioe, no doubt, were uemophibui, like the exiitins >p 6 - 
cles of thcfte gn>Qps," A remarkable fact with respect to 

anemophiloiii plants is that they are often diclinoas,'* For rea- 
aoni which he gives, Mr. Darwin conudera that this ‘'may be 
attributol to anemophiloiu plants bavinff retained, in a greater 
degree than the entomophilons, a primoraial condition, in which 
the lexes were separated and their mutual fertUisation eflected 
by means of the wind." . . . If this view is correct, planU 

must have been rendered hermaphrodites at a later though still 
very early period, and entomophilous at a yet later period, 
namely, aher the development of winged inucts." He sutoe- 
quenlly points out, however, that "under changing conditions 
of life . . . some hermaphrodite plants descended, aa we 
must believe, from aborigm^lv diclinous plants, have had their 
sexes again separited and he names os an example, Lychnu 
dttnea It is only m the case of plants thus reverting that 
dimorphism can be held to be a transitional stage. 

Prof. Thiselton Dyer, in his notice of Mr Doiwin’t book in 
Nature (vol. xv , p 329), nuuntaina an opposite view. It 
would not be difficult to show that all through the vegetable 
kingdom the hermaphrodite condition precedes the dioecloiis.'' 
Demurring to Mr Darwm’s conclusion that the monos oous con- 
dition "u probably the first step towards hermaphroditism," 
he considers it "not ii^robable that precisely the converse may 
be more true." . To throw light on the question whether the 

primordial plant was diclinous or not," he discusses ihe manner 
in which It probably originated "from some plant-form not dis- 
tantly related to Selaginella," and arrives at the conclusion that 
the first Aower would probably be extremely mconspicuous, 
destitute of colour and hermaphrodite. 

How would It be, however, if, instead of regarding the spo- 
rangiiferoos cone or spike of Selaginella as the homologue of 
a single dower, wc compare it rather with the spike of Carex, 
say, for example, C pultLons? The spike w 4 hw spccui -is, 
like the other, " composed essentially of an axis having modified 
lateral appendages." The glumes of the sedge correspond to 
the scales of the lycopod ; in the axils of the upper are found 
the "male structures" — m belagioella, sporangia containing 
microspores ; in Carex, anthers contaming pollen , in the axils 
of the lower are found the "female structurca" — in ScUgi- 
nella, sporangia containing macrospores \ in Carex, ovaries 
containing each an ovule. There is then not even the differ- 
ence that the poaition on the axis of the male and female struc- 
tures is Inverted From C pultcans, with its single spike, the 
passage is easy to species that have several spikelets, each male 
at the top and ftmaic below , or to others that have the upper 
spikclets wholly male, the lower ones wholly female. The same 
arrangement of mole and female elements is fouad in Typha and 
Sparganium, in moat of ibe Aracese, to which order belong the 
oldest fossil raonacotyledons, and is preserved even in Sagitloria, 
although m the last the floweri are of a much higher type, being 
provided with petolloid peniulhs. So far as the comparison 
with Selaginella 15 concerned, docs it not favour the production 
in the first place of unisexual flowers, at least as much aa of 
hermaphrodite? Thomas Comulr 

Newton Ic WiUowi 


The Rocki of Chamwood Poreat 

Some letters appeared in Naiure a few months ago upon 
Ihe rocks of Chamwood Forest. In one of them it was sug- 
gested that ihe ayenitic bosses of Markfield and Groby might be 
more ancient ihon the lurroundmg slates and grita. Some of 
3 our readers may therefore be interested in learning that we have 
now Bicerlaincd from unquestionable evidence in two placea 
that the syenite is intrusive In these rocks, and, as we believe, 
in lome ol the highest and latest rocks of the senes We reserve 
the details of the sections and localitias for a paper which we 
hope shortly to communLcate to the Geological Socie^. 
fat John’s College, Cambridge^ T. G. Bonniy 

Marcn 20 E Hill 


Southern Double Steri 

Noting some queries in your November numbers (in the 
"Astronomical Column") respecting some southern stam, 1 
Inclose yon come extracts from our occbsIodbI observations 
that refer to the objects named m those and some previoui 
numbers : — 


\March 99. 187V 


Southern D&uhU Starts — Mioiura vnth S~inch Rtfi^clar, 
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Rodt. L. J. Ellery 

Melbourne Observatory, January 2a 


Ship’s Chronometers 

We have read with much pleasure your notice (vol, xv p, 403) 
of fair William Thomson's lecture on Navigation, and are pre- 
pared fully to endorse your remarks as to the value of Mr. 
Hartnup's system of rating ships’ chronometers, by which 
account is taken of the change of rate due to ohange of tem- 
peratwe. 

Tt is but fair ^ tnerttfon,- however, 4 bai: the pnnciple upon 
which this system is founded was thoroughly mvestigated 
experiments upon a large number of chronometers by M. 
Lieusous, of Fans, some thirty or forty years ago ; acting upon 
hia suggestions, and after independent investigation conducted 
in our chronometer manufactory some six years ago, we pro- 
duced a table for the use of captains and others using ships' 
chronometers, which was fastened in the rhrnnnmfler case, with 
a imatl thermometer In front of it, in such a way that the top or 
upper endj|f the column of mercury indicated, without any cal- 
culation white ver, the mean rate that should be given every day 
to the chronometer until some considerable change of tempera- 
ture had token place (lay 3°), when the new position of the toy 
of the mercury column again ahowed the new rate to be used la 
working the chronometer 

We did not introduce this plan to the navigating public gene- 
rally, as we feared that sufficient trouble (smiil though it actually 
be) would not have been taken in the use of it, also for another 
reason, nearly every chronometer that we have tested hii 
been found to require a diflereDt daily coefficient for a change of 
temperature of ±1°, and ships rarely remain sufficient time in 
port for ua to determine this coefficient after allowing for the time 
necessary to clean the chronometer. 

But, as our system of tabulation may be of interest to jroui 
readers and may possibly be available for other purposes, we 
give It you as briefly as possible. 

From our experience (which agrees with that of Laeusoos 
and of Hartnup) wc find that the ordinary compensation balance 
without auxlli^, causes the chronometer to go at its fastest rate 
(or in other words to lose least) at a point of the thermometric scale 
somewhere between 55” and 70" F., usually at 60° or 65”, ind 
that from 25° to yeP above or below ihit "faileit point” the 
cfaronometci loses or goes slower on its fastest rate by an amount 
that IB determmed by multiplying the square of the difference m 
temperature between Ifae new point and the "fastest point" by 
the coefficient of temperature for a change of 1° above or below 
the " fastest point,” t e.^ by the amount that a chronometer 
goes slower for having its temperature increased or diminished 
by I*. 

This U, however, only true so long as two conditions are 
adhered to ; the first condition being that the " fastest pomt " 
(which can be moved at will by the chrononicter maker), shall not 
be taken outside the limits of 55° to 70°, that is, the rule will 
apply from 30" to 95* but not bi^ond. even though the " faatest 
point ” sho^d be moved up to 80" or down to 40” j beyond 
these points a new law applies, and Instead of squaring the dlf- 
fcrencc of temperature and multiplying that quantity by the 
coefficient of temperature, this latter must be multiplM the 
diflierence of temperature (always reckoned from the '‘fastest 
point” of the chronometer under trial) raised to a power between 

the square and the cube, or ^ for which good reoioni can 

2 

be jnven. 

’This being explained, it will be easy to perceive the nse of the 
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tabic or fliagmn ai given below, in which t la a thermometer, 
C Q 4nd c' c' an curves drawn after teiting the chronometer. For 
u oidinary voyage in which no eatremei of temperature are ex- 
pected. or which, if they occur, will be of short duration only, we 
should seal the diagram under the thermometer, so that the tem- 
perature line of 65* should coincide with and pais through the 
apex of the curve, and IT the chronometer were neither gaining 
nM* losing at 650 we should draw the curve as c c , if the chrono- 
meter were gaining five- tenths of a second per day we should 
draw the curve as o' O'. 

Then the rate Is always to be reckoned from the summit of 
the mercury horizontally till the Ime meets the curve ; if this 
line shopld be to the left of the thermometer the tunc should be 
reckoned as plus ( -h ) or gatnitt^ ^ if to the right, u minus ( - ) 
or losing. 

Thus, for example, taking the line s a for a chronometer 
whose rate at 65" is oths, this will give at 75° — o" jths, or 
loelng half a second daily , or for a chronometer whose rate at 
65“ (c"c') Is fast o" 5lhs, at 75“ It would be o" 'othi for a chrono- 
meter whose dajy coeffiaent givetf a curve as here drawn. 



or coune in determining a daily rate, two or more observa- 
tions of temperature should be taken, so as to give a mean tem- 
perature point from which to reckon the rate, as the day and 
night temperatures differ considerably. 

Frof Lieusoui, in hu brochure^ givo > nile for determining the 
kmount which a new chronometer is likely to goxn on its rate, 
owmg to the hardness of the balance- spnng and other causes in- 
dependent of temperature, but we do not find this latter so 
reliable as the tcm^rsture-corrcction method os detailed above 
Should this prove interesting to your readers, we maj^ with 
your permission, at some future time give a few reasons for the 
dliference that is found to exist between the daily ooeificients of 
temperature of different chronometers 

Parkinson and Frodshau 
4, Change Alley, CoinhlU, London, March 12 


P.S, — The above system renden the auxiliary compensation 
unneeeasaiy, and can therefore effect a uving of V- io 5^' 
coat of each instnunenL 


Lowest Temperature 

to be something almost abnormal m the 
^imafiic Qonaitioni to which the omrvatory at Stonyhurst is 
subject (vol. xv. p. 399) 1 remember going into a garden in 

the neighbourhood of Knaresborougb, in Yorkshire, about eight 
o’clock on the morning of Christmas Day, i860, and seeing 
what 1 suppose had never been sam in England outside a labora- 
tory before that morning, viz,, the merdiry in a thermometer 


standing at 8” F below zero, i.r., 40° F. of frost At Stony- 
hunt on the same day the lhermome‘er went down only to 6° 7 
F., i.e , there were 25" '3 F. of frost 

Again, on March 1, 1877, the lowest temperature registered 
in the neighbourhood of Knarei borough was only, 1 believe, 
18" F , whilst at Stonyhorst it was 9° 1 F. The dilTetence^ 
therefore; between the temperatures on the two days spoken of 
at these places, not fifty miles distant from each other, were 
respectively 2° 4 F and 26° F , which are so wide apart as to eug- 
geit that Stonyhurst is subject to climatic conditions which do not 
prevail in the Vale of York I may mention that the record in 
the TifUis of the temperature on the morning of March i, wa'a 
oqly 25” F , but m country districts in the south of England it 
was as low as 20° F Great numbers of oaks, laurels, and other 
eveigreens were killed m Yorkshire by the frost of i860. 

Oxford R. Abbay 


Meteor 

A FEW minutes before lo o’clock on Saturday mcht 1 saw a 
very beautiful meteor towards the western horizon. The meteor 
passed obLquely downwards towards Orion’s belt, moving slowly 
from right to left. When first seen it was a brilliant white body 
about kth the apparent diameter of the moon. As it passed on- 
wards It became bluish and pear-shaped with a bnght track 
Before its final disappearance between the belt and the pleiades 
it had a purplish hue It was visible about four or five seconds, 
and during tnat period It traversed about ten or fifteen dcgrecL 
Brighton, March 12 W Ainslif lloi lis 

I SAW the meteor at Qh 56m. P m of Saturday, March 17, 
mentioned by your correspondent, “W M ” I was on the 
sea- shore at Ross all, near Fleetwood, and while looking out to 
sea, due west, I became aware of a sudden outburst of light on 
my left. On turning 1 saw the splendid meteor sailing rather 
slowly across the sky from a point about 3” north-west of • 
Hydra to a point in Monoceros, whose position I should c U- 
mate to be about R A « 7h . 30m. , Dec! = 20'’ o' south 
March 26 J H 


DR. SCHLIEMANN ON MVCKN.E 

T AST Thursday night will be always regarded as a 
memorable one in the history of the Society of 
Antiquaries, when Dr. Schliemann described to an un- 
usually distinguished audience his own and his wife’s 
explorations on the site of the Acropolis of ancient 
Myccnac Taking as his clue the well-known passage in 
which Pausanias (a.D 176) speaks of the rums and tradi- 
tions of the famous Greek city, Dr, Schliemann was led 
to the belief that his scholarly predecessors had mistaken 
Its drift. The passage in Pausanias runs thus — 

“Among other remains of tlie wall is the gate, on which 
stand lions. They (the wall and the gate) arc said lo be 
the work of the Cyclopes, who built the wall for Ptetus in 
Tiryns. In the mins of Mycense is the fountain called 
Perseia, and the subterranean buildings of Atreus and his 
children, in which they stored their treasures. There is a 
sepulchre of Atreus, with the tombs of Agamemnon’s 
companions, who on their return from Ilium were killed 
at dinner by iEgisthus. The identity of the sepulchre of 
Cassandra is called in question by the Lacedaemonians of 
Amyklx. There is the tomb of Agamemnon and that 
of his charioteer Eury^medon Teledamos and Pelops 
were deposited in the same sepulchre, for it is said that 
Cassancira bore these twins, and that, when still little 
babies, they were slaughtered by ^Egisthus, together with 
their parent. Hellanikos (D.t. 495-410 wntes that 
Pylades, who was married to Electra by the consent of 
Orestes, had by her two sons, Medon and Strophios. 
Clytemnestra and jEgisthus were buried at a little dis- 
tance from the wall, because they were thought unworthy 
to have their tombs inside of it, where Agamemnon re- 
posed, and those who were slain with him.” 

Previous explorers had searched in vain for any of the 
relics here referred to, because they searched in the wrong 
place, mistaking the wall spoken of for that of the city, 
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whereas Dr. Schliemann's instinct led him to infer that 
Agamemnon and his companions were buried within the 
wall of the citadel, Following this clue he began three 
years ago to sink many shafts in different parts of the 
Acropolis, and met witn such encouraging results near 
the Lions* Gate mentioned by Pausanias that he devoted 
his main attention to diggings in this quarter. There 
were, however, so many hindrances, that it was only in 
last July he was able to carry out his plans. 

In the Acropolis Dr Schliemann had entirely cleared 
ihe famous Lions' (iate, which he went on to describe, 
discussing also the old question of the symbolism of the 
lions surmounting the gateway, and of the altar sur- 
mounted by a column, on either side of which rest the 
fore p^Livs of one of the two lions. One theory was 
that the column related to the solar worship of the Per- 
sians, another that the altar is a fire altar, guarded by 
the lions , a third that we have here a representation of 
Apollo Agyieiis Dr Schliemann himself was of this last 
opinion, winch, he thought, was borne out by the Phry- 
gian descent of the Pclopida*. The lion-cult of the 
Phrymans was well known Resides, among the jewels 
found in the tombs, and especially in the first tomb, this 
religious lion ‘Symbolism rc-appeared On two of the 
gold plates there found was scenalion sacrificing 
a bt^ag to Hera DoiuTrcr, who was represented by a large 
cow’b hc.id, with open jaws, lust in tlie act of devouring 
the sacrifice On entering the Lions* Gate were seem- 
ingly the ancient dwellings of the doorkeepers, of whom 
some account was given Further on, as at Troy, was 
quadi angular Cyclopean masonry, marking the site of a 
second gate of wood. Still further on were two small 
Cyclopean water-conduits ; to the right of the entrance 
passage were two Cyclopean cisterns. A little further on 
came to light that large double parallel circle of closely- 
jomted, slanting slabs, which has become so famous 
during the last three months. Only about one-half of it 
rests on the rock, the other half rests on a 12-feet high 
Cyclopean wall, which has been expressly built to support 
It in the lower part of the Acropolis. The double circle 
had been originally covered with cross slabs, of which six 
arc still sl^u Inside the double slabs was, first, a 
layer of stones for the purpose of holding the slabs in 
ihcir position. The remaining space was filled up wiih 
pure earth mixed with long thin cockles, 111 the places 
where the original cuveiing remains in its position, or 
with (U'hris of houses mixed with countless fragments of 
nichaic pottery wherever the covering was missing. This 
Lircunist.ince could leave no doubt that the cross slabs 
were removed long before the capture of Mycenre by the 
Argives (n c. 468). The entrance to the double circle 
was from the north side. In the western half of the circle 
Dr Schliemann discovered three rows of tomb steles, 
nine m all, made of calcareous stone All stood upright ; 
lour only which faced the west had sculptures in relief. One 
stele, precisely that beneath which was f^ound the body with 
the golden plates representing the lion sacrificing the stag 
to Hera Dowirtf, represents a hunting scene. The two next 
sculptured sepulchral slabs represent each a battle scene. 
The Mycenae slabs, Dr. Schliemann said, were unique of 
ihcir kind The manner m which they fill up the spaces 
not covered by men and animals with a variety of beauti- 
(ul spiral ornaments reminds us of the principles of the 
painting on the Eo-callcd Orientalising vases. But in the 
Mycen j^nn sculptures nowhere do we see a representation 
of plants so characteristic of ancient Greek ornamentation 
of this class, The whole is rather linear ornamentation, 
representing the forma of the bas-relief. Hereby we have 
an interesting lefercncc to the epoch in Greek art pre- 
ceding the time when that art was determined by Oriental 
inflUencei, an epoch which may approximately bt said to 
reach far back into the Second Millennium (b c.). 

Here then in the Acropolis of Mycense are tombs which 
arc no mylli, but an evident reality. Who were these great 


personages entombed here, and what were the services 
rendered by them to Mycenx which deserved such splen- 
did funereal honours ? It was argued at length that the 
inhabitants of these tombs could be none other than the 
very persons spoken of in the extract Dr. Schliemann had 
cited at the outset from Pausanias, Dr. Schliemann then 
proceeded to state the details of what he had found below 
the ruins of the Hellenic city He spoke of the vast 
masses of splendidly archaic vases Itod, he remarked, 
was found in the upper Hellenic city only, and no trace 
of it in the prehistoric strata Glass was found now and 
then m the sh.'ipe of white beads. Opal glass also oc- 
curred as beads or small ornaments. Sometimes wood 
was found in a perfect state of preservation, as in the 
board of a box (vdftdrji), on which were carved in bas- 
relief beautiful spirals. Rock-crystal was frequent, 
for beads and also for vases There were also beads 
of amethy«it, onyx, agate, serpentine, and the like 
precious stones, with splendid intaglio ornamenta- 
tion representing men or animals. When towards 
the miadle of November he wished to close the ex- 
cavations, Dr. Schliemann excavated the spots marked 
by the sepulchral slabs, and found below all of them 
immense rock-cut tombs, as well as other seemingly much 
older tombstones, and another very large 5 »ulchre from 
which the tombstones had disappeared, lliese tombs 
and the treasures they contained, consisting of masses of 
jewels, golden diadems, crowns with foliage, large stars of 
leaves, girdles, shoulder-belts, breast-plates, &c,, were 
described in detail He argued that as loo goldsmiths 
would need years to prepare such a mass of jewels, there 
must have been goldsmiths in Mycenx from whom such 
jewels could have been bought ready-made He spoke 
of the necklaces, too, and of the golden mask taken from 
one of the bodies, which must evidently be a portraiture 
of the deceased Dr. Schliemann then proceeded to show 
that m a remote antiquity it was either the custom, or, at 
least, that it was nothing unusual that living persons wore 
masks, That also immortal gods wore masks was proved 
by the bust of Fallas Alhen^:, of which one copy was in 
the British Museum and two in Athens. It was also 
represented on the Coiinthian medals The treasures of 
MycencC did not contain an object which represented a 
trace of Oriental or Egyptian inlluences, and they 
proved, therefore, that ages before the cmoch of Penclcs 
there existed here a flourishing school of domestic artists, 
the formation and development of which must have 
occupied a great number of centuries. They further 
proved that Homer had lived in Mycensc’s golden age, 
and at or near the time of the liagic event by which me 
inmates of the five sepulchres lost their lives, because 
shortly after that event Myceno! sank by a sudden 
political catastrophe to the condition of a poor powerless 
provincial town, f^rom which it had never again emerged. 
They had the ceitainty that Mycenae's flourishing school 
of art disappeared, together with its wealth ; but its 
artistical genius survived the destruction, and when, in 
later centuries, circumstances became again favourable 
for Its development, it lifted a second time its head to the 
heavens. 

No doubt Dr Schliemann's theories will be subjected 
to much criticism when the full details and drawings 
appear in his forthcoming work. Of the value of the 
discovenes themselves there can be but one opinion. 
Those alone which have been made in the Acropolia of 
what many have been mclined hitherto to regard ai a 
half mythical city are of themselves sufficient to entitle 
him to an important place in the field of scientific re- 
search. Both to the historian and ethnologist his re- 
searches must prove of the greatest value, and all who 
have been stirred with the recital of the deeds of the 
Homeric heroes will rejoice to have henceforth reasonable 
external evidence for regarding them as sometlung more 
I than myths. 
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FERTiUSATION OF FLOWERS BY INSECTS^ 

XVI. 

Alpin§ Species cf GenHana adapted to Lepidopiera. 
fy ENT/ANA BAVARICA (Fig. 106-10B), G.verna 
” (Fig. 109-111), G, nivalis (Fig. 11 2- 1 14), of which I 
have examined living ipecimens in the Alps, and G. imbri- 
cata, astiva, pumila^ and utriaihsa^ of which 1 have 
examined only dried specimens,” agree so completely in 
the structure of their flowers, and m their contrivances 
for cross- fer til IS aiion by insects, that they all obviously 
belong to the same section of the genus Gentiana, and are 
adapted to the same group of visiting insects They all 
possess a long narrow corolla (Fig. 106)," which contains 
in its lowermost portion the honey, secreted, as in our 



Fic, id6 

Fini iafr>ioB >— bavanca Flc 106 — L^tanl view of a flower 
which bflguii iwiiiiuf end cloiinai ihe calyx end the enienor poriion 
iW the corolle hevinc been removed^ (3^ ■) Fic 107 — The «nine 
flower viewed from eBove (3^ ■) The mn^in of ihe circuler illimn 

U nlrendy covered by the rewvbiK cotoUl ioB — ^Ihe BCiema uen 

fraa above (7 i).4 

two first groups, by an annular swelling at the base of the 
pistil ^ (fff Fig. 106, 111, 113). They all have the entrance 
to the coToira-tube closed by the bi-lobed stigma being 
■ qauinntd fhun p ^9- 

” For ^pocinuoi of G /ymr/a, erBmlraM, ErmLckii, xnd Rmr~ 

I nm indebted 10 Prof Aichenon ol Berlin. 

I Only Id G wilivn ihn oofoUa-tube Hcmi lobe coniidenbly wider then m 
iho odwr epeder, 

* The wllowuit nxplnnnrion of die letierina appllai 10 lU die fiipireB ^ 
■ ^ niuhnn, Cff =» corolle, JS S fllancntfl, n => necury, 0 s openinfle con- 
dndtwa td ihn honey, av = uveiy, p ^ P«uli| J = “P»l*r “ »lifnia, /■ — 
fdifll or the corolU dv which iu twietlng le nude poieible. 

i ITound ibo lenrtK of the corolle-tulM from the nectary IQ the lliipaa, In 
Ae mOM 1 a queitim m rollowi (^wstiva, 06 iB mm , C werMn end vxr 
B3 . G bnvaricmt eo-aa , ( 7 , wiMctiiMm, iB ; G ptimtiM, 
i6-i| ; G iTjHBrMi/iB, 15 , G rntraiii, 13-16 mm 


dilated into a circular disc (jf Fig. ic6, 109, 112), and 
bordered at its margins with hair-1 ike papilltc (Fig, 108), 
In all of th^m small openings are visible in the fully- 
opened flower between the margin of the stigma and the 
inclosing corolla (Fig. 109) ; but as soon as the coroUa 
begins twisting (Fig. 110), these openings are con- 
cealed. In all of them the anthers surround ihe 
stigma, thus placing their pollen on the way to the honey 
(a, Fig 106, 110, 114). They can all, therefore, be ferti- 
lised only by such insects as have a proboscis sufficiently 
long to reach the base of the corolla, and at the same 
time either suflicicntly slender to enter through the small 
openings (Lepidoptera), or sufficiently strong forcibly lo 
enlarge the entrance of the flower i^humbLe-becs). Such 
an enlargement, indeed, would be possible by the expan- 
sion of the same folds between the petals (/ Fig 106, 107, 
109, no, 112), by which the flower is enabled to twist, 
and to close, as soon as colder weather frightens away its 
natural fertilisers. 

Now, looking about to discover what Lepidoptera and 
humble-bees might be the natural lertilisers of the present 
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group, I was surprised at the fact Uiat of all the 162 
species of Lepidoptera which 1 had observed visiting 
flowers in the Alps, Macioelossa stdlaiarum alone has a 
proboscis sufficiently long (25-28 mm.) to reach the honey 
in all the species of Geniiana in question, and that of 
the Alpine humble-bees, even those provided with the 
longest proboscis of all, Bombus koriorum 
(i 9-21 mm) and B opuUntus^ GersL (22 
mm.), are incapable of reaching the honey 
in all the above-named species, except by 
ihruitiDg the whole of their head into the 
narrow corolla- tube. Moreover, direct ob- 
servation seems to prove that humble-bees Fib. loi. 
insert at the most their proboscis into these 
(lowers, but never their whole head. For instance,^ in 
the Albula Pass, July 28, 1876, I saw a humble-bee flying 
about for a long time in search of flowers , at length it 
hastily visited Gentiana vema^ but having only once 
thrust Its proboscis in*'© a flower, it flew away out of my 
sight. Likewiie near Pontresina, August 4, 1876, I »aw 
GenHana nivaiis visited by Bombas mendax, Gerst f ^ but> 
after having hastily tried one or two flowers in the same 
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manner, it paised over to Tn/pJium mval^^ which it then 
ncked per sever in gly. If from these observaiions we may 
infer that the forcible enlargement of the narrow corolla- 
tube of the species of Gentiana in question is too in- 
convenient for the humble bees, then the only insects 
capable of gaining the honey in all the species of the pre- 
sent group and capable of regularly visiting and crosi- 
fertilising them, htc Marro^lossa st^iiatarum, and perhaps 
some other Sphingidz not yet observed by myself in the 



Fig 10& 

Frcli> wma (if 'A — FInirer, coraplerely 

opened. Keen from iibove ric iko- U pper portion of the nanie 
flower, liiRecud loniiiudinally, ihowing the pialil and the an then, Fig 
111 — Low ennui periionof the ume Ilower, ihowing ilie necuiy 

Alps. The smallest of the species in question, G, nivalis 
([3-16 mm.)) G, imbrtcaia (15 mm ), and G, puintla (16-18 
mm ), may also be fertilised by some moths* and by many 
butterflies’* which will all easily insert their slender pro- 
boscis into one of the small openings at the base of the 
corollaptubc, then, withdrawing it smeared with pollen, will 
leave some pollen-grains on the margin of the stigmatic 
disc, and, when inserting the proboscis into another flower, 
will effect Its cross- fertilisation by stripping off some of the 
pollen-grains from the hair-like papillx at the margin of 



Fig 110. 
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the stigmatic discs Humble-bees, on the contrary, at all 
evcntii seem to be of ve^ small or no Importance as 
fertilisers of this group If thus, by indirect inference, 
we are led to the conclusion that the present group 

» Pbttim gamma^ 15-16 nun , P. it^i^rrvgatMOHti, 15 , P Nockfnwarft, 

» ArMHij 13-M, A aglm, 15-18,^ «r« 9 r,viir ot.ij.i6, 

A jhz/Af4, 12-14 , Colitu pktcamufU, \yiA FrA>iagoant€,\\-i^ , 

^ivoHMgf 16 PtA^tlto M McA t i ffmt iB-oo , Pnrargt m4mn, ij 14 , PanMuimt 
fl/dUsj iB-ij , P drhmw^ 11-16, Pwnw 15-16, P crai^gi^ 15 , 

14-iB , VmmetMQ cafdui, ij , ud V gtrhc€g^ 14-15 nm. 


la eaclusively adapted to Lepidoptera, we ought to 
embrace this opinion with due precaution ; for all 
visits of Lepidoptera, hitherto directly observed by the 
comparison of the length of their proboscis with the 
length of the corolla- tube, prove to have been only 
fruitless attempts. On G. nivalis (corolla- tube 13-16 
mm.), near Pontresina, August i}., 1876, I observed Cano- 
nympha salyrion, Esp, (proboacis, 7 mm.), and Hespgrin 
serralula^ Kbr. (10- 11 mm.) ; on G, verna (corolla-tube, 
23 mm.) in the AJbula Pass, July 28, 1876 , 1 found Mflitw 
auriHia^ var Mtrope^ Pninn. (7 mm )fAr£ynnts pales, S, V. 
69-10 mm.), and Ercbia lap^na^ Esp (8-9 mm ) ; on G, 
oavafica (20-22 mm), Kerncr' observed A^rotts euprea 
(12 mm ), I myself, upon the Piz Umbrail, July 15, 1875, 
saw Erebia lap^na, Esp. (8-9 mm ) , in the AlbuJa Pass, 
July 27, 1876, E lappona ancl Melitaa asteria (5-6 mm.) , 
in the Val del Fain, August 5, 1876, MelUaa aurinia, 
var. M trope, Prunn. (7 mm.), all easily inserting their 
proboscis into the corolla tubes, but all apparently 
without any advantage to themselves, though, by their 
repeated fruitless attempts, some cross- fertilisation of the 
flowers may have been effected. No direct observation 



Fig 117 Fig 113. 

Figs iib 114 — Girttmna uivalii{ 7 l ’ 1) Fig iia — Flower icon from ebovo. 
Fig 111 — Pistil 1*10 ha — Uppor porlinn of ihe flowar buected lonsip 
ludinally, Ehowing one of me anlhcn (a') in conked with the niArglni of 
Ihe Ktiiine 


of the true natural fertiliien of the species of Gentiana 
belonging to our fourth group has yet been made. 

In former articles I have shown that frequently, of 
different species of the same genus, those 
possessing the most conspicuous flowers 
are adapted to cross- fertiliaati on by in- 
sects, whilst other species of the same 

g enus, possessing less conspicuous flowers, 
avc recourse to self-fcrtiusation, m case 
the visits of insects are wanting. This 
statement is also confirmed by the species 
of Gentiana in Question. For in G, verna 
and bavarica, aiffering from nivalis not 
only by the considerably Isu'ger size of 
the separate flowers, but also by a num- 
ber of flowers which stand close together, 
thus being easily seen from a great dis- 
tance, the possibility of self- fertilisation 
the pmition of the stigma and the anthers (as shown by 
Fig, 106 and no) ; whereas in Gentiana nivahs, whose 
flowers are much smaller and more distant one from 
another, one or some of the anthers commonly come into 
contact with the margin of the stigma (as shown by Fig, 
1 14), and effect self-fertilisation in case cross -fertilisation 
by insects is wanting. 

* Kmcr, '* Schutzmiiicl dar Blflthan gegm uabanilao Gflita-'* (' 
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The moit itrikin^ pe^iarfty of our fourth group of 
Geatiana is the icnsibility of their flowera to the in- 
fluence of I he we A then which is apparenily connected 
with the Feii-ibility of their natural fertilisers to the 
uoic Influence The following observation clearly shows 
that different species differ widely in this sensibility, even 
when growing in the same locality, On the Piz Umbrail, 

C lj 10. 1674, I had collected some plants of Gentiana 
varica^ var. ivibncata^ and of G. verrta, and put them 
in my slecping-roam in the Quarta Canton lera, upon a 

I iUte fllled with water. The next morning, at half-past 
bur o'clock, I found the flowers of G, bavanca already 
Opened, those of G vema still closed. I placed the plate 
outside the window, where the intensity of light was at 
least as great, but the temperature much lower, and all 
the opened flowers bmmn twisting. After tiiey had 
closed, 1 brought thentoack into the room, ana they 
opened again. Repealing this trial from half-past four to 
half-past BIX o'clock, I saw them two or three times 
ebsing and opening again. Gi^ntiana vnna, standing 
upon the same plate, during this time, had not yet opened 
a single flower. 

From this observation, the further prosecution of which 
was prevented by my departure, it is obvious (i) that the 
opening of the flowers of these species of Genliaua is caused 
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by heat, not by light ; (2) that ( 7 . vema requires a higher 
temperature for opening than G. bavanca^ var. tmbneata. 
Possibly this is one of the causes which makes G. vema 
descend into sub-Alpine and low lands, whilst G. bavanca 
ia confined to the Alpine region, 

Comparing the present group with the foregoing ones, 
we need hardly doubt that it is most nearly allied to 
our second group, from which it differs only by the nar- 
rowness of the corolla, by the further development of the 
folds between the petals, and in connection with this by 
their greater sensibility, and by the lobes of the stigma 
beifkg dilated. Genttana prostrata^ agreeing in every other 
retpcct with our fourth group, has as yet retained the 
two twisted I tlgma- branches, and therefore may be con- 
sidered as a connecting species between the second group 
Slid the fourth, which is descended from it 

Summing up the above relations between the species of 
Gentiana of Germany and Switzerland, we obtain a pedi- 
,grao Lkc Fig. 1 1 5 j in which the significauon of the lettering 
18 at follows : — 

(o) Hypothetical ancestral form with fully open flowers, 
twisted atigmapbranches, diverging stamens, and honey 
Hcretcd at the base of the^flower in the angle b^ween 
.the bale of the pistil and The corollp. From this an- 
Ceitral form we see two branches b and c descend \ b 
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with the nectary confined to the base of the pistil, 
c with nectaries at the base of the corolla From the 
branch c has developed the sub-nnus Entoiricha Frcelich 
(^), containing six species ; — u. campestris^ germamca, 
amarella, obtustfoha^ ienelia^ and nana^ adapted both 
to Apidae and to Lepidoptera. Of the branch b an 
original form, G, lutea ip*)^ has been preserved, acces- 
sible to insects of all orders, but from the same branch 
has descended the large sub-genus Calantht Frcelich 
containing eleven species — G punctata^ pannonica^ pur- 
purea^ cructata, asclepiadea^ Fneumonanthe^ FtaUchii^ 
Jrti^da^ acauliSy exetsa, and ciUata^ all adapted to humble- 
bees One branch of this sub-genus (f), by narrowing 
the corolla, perfecting the folds between the petals, dilat- 
ing the stigma-branches, and thus adapting the flowers 
to Lepidoptera, has further developed the sub genus 
CyclosUgma (^}, containing seven species — G, bavarica^ 
verna^ asttva^ tmbneata^ pumtla^ utriculosa^ and nivalts. 
As a link between the ancestral sub- genus (r) and the 
derived subgenus G , has been preserved G, prostra a (/). 

Lippstadt Hermann Muller 


RECENTLY PROPOSED IMPROVEMENTS IN 
MUSICAL INTONATION 

T he harshness of the present system of tuning has 
been a source of constant complaint since it was 
first introduced, about a century and a half ago. But of 
late years several more or less practical attempts have 
been made to overcome this defect without inteifenng 
with the quality of our musical tones. Instruments wiih 
fixed tones, as the organ, piano, and harmonium, lead 
voices, and the inalterable quality of vocal tone has there- 
fore to be constantly kept in view. The instruments 
exhibited in the Loan Collection of Scientific Apparatus 
at South Kensington are enough to show both the objects 
aimed at and the nature of the mechanical appliances by 
which It IS hoped they may be more or less reached. It 
IS difficult to give an intelligible account of them within 
the compass of an article, but Dr. Stone's two lecture! ^ 
and Mr. Bosanquet's more recent work ” will supply details 
and figures. 

On examining musical tones generally,* we are led to 
the conclusion that the first requisite is to have a succes- 
sion of notes forming perfect Octaves, Fifths, and major 
Thirds, that is, making numbers of vibrations which the 
air executes dunng the same length of time in the ratios 
1*2, 2.3, and 4 . 5 respectively. An examination of 
prevailing systems of modulation, has shown * that a 
strict fulfilment of this condition would require 1 [7 notes 
to the Octave — a mechanical impossibility on any instiu- 
ment wdh fixed tones. Such a scheme must, however, 
be made the basis of subsequent work. Moreover if com- 
binations with what 11 called the harmonic Seventh or 
6 7 be admitted, then we should require very nearly to 
double the above number of separate notes. It follows, 
therefore, that we must either restrict our desires of 
modulation (which is not likely to happen) or be content 
to use more or less imperfect intervals, and the question 
turns upon the degree of endurable imperfection. It 
must be remembered that these apparently innumerable 
delicacies of sound present no real difficulty to the singer 
or violinist when he once knows the theory on which they 
have to be produced, for they are all generated by ei 
tremely simple intervals. The difficulty, indeed, is to 
avoid them, especially m part music, and to put up with 
alterations, apparently arbitrary and certainly neither 

» " Sound nnd Mukic," by Dr W, H. Sme, in the senei of Ssience Lm- 
lure^nt Suulh KeniinBlon, PP- 4^ (MacmilUn) 

■ "An Elemtniary IreatiM od Musical Inicrvala and Temperamen^ 
with an Accouni ol the Enharmonic Harmonium Kuhibilad in ihn Lom 
lecnon of Saciitific Initniments, bouth Keniinjiton, *876 , also o' an bnliar^ 
monic Organ Ljilubliad to Uw Musical Auocini on of Lundun, Mny, iB7g, 

‘‘‘3 ^or M. HelmhaliV. " Seualiou of Ton. ” 

A ben my iramuiKM HelmholLij pp 669-679 
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eaiy to conceive nor to produce, temperameifi^ as such 
a makeahfft intonation is called, could exist except by help 
of an last rumen t with fixed tones, and the most practised 
tuner finds it impossible to produce a satisfactory result, 
except by mechanical means ^ How then could we expect 
a Binder to produce at will any of the fifty or more schemes 
of tuning that have been invented, or even either of the 
only two that have been a success, the mean-tone and the 
equal temperaments ? ' 

The Greek system of intonation, as we know from 
Euclid's Section of the Canon,” consisted of a senes of 
perfect Fifths, and may for convenience be represented 
by F, C, Gj D, A, £, B, where it will be found that each 
note is a Fifth higher than the preceding. It is therefore 
the simplest and most mtelligible that can be imagined, 
and IS in fact at the base of all music. Reduced to the 
same Octave and played as a major scale this gives 
C, D, E, F, G, A, B, C This is pcrfcclly singable, and 
produces excellent melodic efiects. But u we attempt to 
play the usual major and minor chords of the scale with 
these notes, as FAC, C E G, G B D, D F A, ACE, 
£ G B, the effect, as I know by frequent experience, is 
simply hideous, so that there is no difficulty in under- 
standing why the Greeks called Thirds "dissonances" 
{diaphdna), and had no harmony. Observing that in the 
senes of Fifths E is the fourth Fifth above C, we may 
therefore say that the major Third cannot be identified 
with the fourth Fifth up, reduced to the same Octave. 

On calculating out the ratio we find C . E => 4 , 5 X g', 

oO 

whereas the real consonance requires 4 5. This would 
be produced by taking a note E^, as we may write it, 
which is Batter than E in the ratio of 80 81. The result 
of carrying this out to the extent of modern modulation is 
the senes of 1 17 notes to the Octave already mentioned. 

In the Loan Collection, one instrument, General Perronet 
Thompson's enharmonic orpan, grappled with this problem 
to the extent of forty notes ’ But its three finger-boards 
with occasional extraordinary shapes and colours to the 
finger keys (figured by Dr. Stone, op, ctf., p. 32) might well 
fnghten the uninitiated. Yet General Thompson, himself 
unable to play, taught a blind organist how to use it, so 
that in a fortnight she could perform in public, and 1 
have often heard the instrument played by others, who 
did not complain of any difficulty. Helmholtz (in my 

' ‘'Mr Ellii hftB ffi^ena pracliral rule/' [for producing the ububI, inten- 
lioDAlly equal, temiM.mneiiil, "whidi duci nut eir in W resulu by much 
more itian the huiidredlh p^ri of a icmitona " tScldom ae inu(.li aA thjt } 
" It u— make ull the Firthi which lie entirely within the Octave e' c" [middle 
C Id the C xbove] beat onif per lAond j and make those which have their 
tapper noiei alMve l" beat fimrx in /wo seconds. Keeping the Fifth 

f — ij"to the last. It ihould beat once in between one and two seconds. See 
Ellia's " Helmholia,'' p 7 85 This Ib a pcr/ectly practicable rule, and tuncra 
ought to be m^trocted in the uie of it 7 kort atv Jew tuntn who cam firo- 
dmit m Ulorahlo e^mal " — Bosinquet, ej* cit , p 5 . 

■ bee my paper an lemperanieiu {Proc, Roy ^oc , vol xm , pp 404-413), 
when more than fifty Bchemei are calculated nod analysed Mr Bosanquet 
haj a moil inieresiuig chapter on the history of the mean-tone temperament 
or old organ luoiog, ihe only one kouwa toHandelj and ita complete realiea. 
i ODp wiihoui iti former “ wolve«/’ by means of his own fingerboard, pp 94-40 
He rightly coosideri tha temperament most suitable Tor ihe organ (p. sb) ai 
me equal temperament ii for the piano/orte But ihen ihc voices of a choir 
laighi be led by the completed mean- tone system without much iqjurj to the 
chord!, which are shivered by the equal temperament 
^ Ihrsc are given by Mr Bosanquet, oh »/ , p as, arranged according 
In hii own finger-board, which completely uoca awiy with the lerrori of the 
anginal, but aJeo exprciied m hii own notation, which impliei a temperament 
which Gcneiil Ihumpson well knew aud repudiated Hence I them 
here in my own hymmcincal arrangement {Proc Roy Soc , December, 1B74, 
toL xaiiu p called “the Bimpieii" by Mr Bo»nuquei, p so), in which 
the columnB reprci<eiit ascending Fifths, end the linea fruu left to right 
ucciidiiig major i hirda, and where the superior and inrcrior numlwri indicaie 
■harpeniAg or flaiteniug by a Comma (tlii! 11 here publiihed for the fiiit 
lime) 
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trsnilation. p, 636), who also heard it played, speaki of its 
chords as "extraordinarily harmonious," but the jquality of 
tone (one stop of "metal pnncipals ") did not distinguish 
the consonances eFTectually at all times, and the compass 
of forty tones of course materially limited modulation 
except into tonic and relative minors^ which were well 
provided for. 

Mr. Colin Brown has also grappled with perfect tertian 
harmony, but has exhibited only a model of his key- 
board, figured and described by himself in Dr. Stones 
book {lb. pp. 42-45).^ His scheme allowed of sufficient 
modulation into the dominant and sub-dominant major 
keys, and their first relative minors, but almost utterly 
Ignored the tome minor, and further minor modulation. 
As the instTiiment is an harmonium, the quality of tone 
IS remarkably suitable for bulging out the cfTects of 
perfect Fifths and Thirds, and when proper music was 
selected, the result was most satisfactory. The keyboard 
13 much simpler than General 'I'hompson's, and has the 
great advantage of being the same in all keys. Such an 
instrument is of the highest value for lecture illustrations 
of harmon) , and for traming of vocalists in perfect mto- 
r.ation. As an independent instrument, its power of 
modulation is too limited, and the fingering usually simple 
enough, occasionally becomes very troublesome ^ 

These arc the only instruments on which perfect tertian 
harmony was attempted In the others some sort of com- 
promise was come ta Mr. Gudroult showed his modilica- 
iion of HeliiihoUz’s double keyboard, each finger-key being 
cut in half, and the upper half giving, generally, a note 
flatter than the lower half by a comma, ^ 

This is a most convenient instrument for scientific pur- 
poses, but from Its very limited capacity not so well suited 
as even Mr. Cohn Brown’s for playmg musical pieces. 
The fingering is also full of difficulty, having all the im- 
perfections of the ordinary board, with many others super- 
added, and differs in every key. 

We have seen that if we use the fourth Fifth up from 
any note, when reduced to the same Octave, as the major 
Third, It is too sharp by a comma, and unbearably dis- 
sonant, but if we use the eighth Filth down, also reduced 
to the same Octave, the result is a note just ^ comma too 
flat, which 15 very much closer than the major Third in 
actual use (for that is comma too sharp), and is not at 
all disagreeable, although not by any means as pleasant 
as the perfect major Third. Thus, going down eight per- 
fect Fifths from C, we get in succession F, 1 ^, E/f, 
Ayf., D/?., GJ/f , Qf , and F^., and the proposal is to use rjl. 
for E^. On the piano, and all instruments in the usual 
temperament, these are the same notes, but they are not 
so when thus tuned, and they are still sCricUy distin- 
guished m our usual musical notation. Herr Georg 
Appunn, to whom we are indebted for various excellent 
acoustical apparatus, and especially for a tonometer (ex- 
hibited in the Loan Collection), which is seif- verifying, 
and enables us to measure pitch with wonderful accuracy, 
likewise showed an harmonium, consisting of three rows 
of keys, the upper ones in the form of studs, with practi- 
cally the usual fingering, consisting of thirty-aix tones 

' The notes used In the fipira ere compnsed In the second, third, end 
fourth colurani of the above scheme, of Oeneral P 1 hompion's, but curled 
further, the becond column nsing to D lA and descendiiijr to , the third 
ruinK to U, xk,, and deiccndlng to A, If , and the fourth kiiiAg to A] «A, 
and descending to G3, giviog fifty-two notcB in all , but the inatnineni 
performei on at Dr b tone a lecture "Si >^76) had not lo large a 

(.ompasB 

■ It IB clear thil ihu (Mr C Bniwn'i) anangeineat adapu itaalf with 
■cme facility to all muiic in which there is not much modulation, or m which 
the modulation u of a Bunpla type It ib, however, euy to give Inatancea 
which will at once involve tie performer 111 diUn uiitei “ Boflanquet,^ 

4B-9. Mr Bovjnquei, who u a practiicd org anut, having atudjed the nn|g^ 
ing, and played on the inBtrumeiit at the Ulaagow Meeting of the Bntuh 
AsMclation, 1% well able to apeak 10 its capabiliuea 

Disregarding one very slight aUemiien, the uimpau of tweDEy-fournatn 
extended Tram to B in the Kcond column of General Thompien'i, Jeom 
G, to G, xh. in the Third, and from M to U, xA m the Fourth Wlihiha 
excepuonofl wo Fifths (G| i/A to ukenio be D, xA , and BgjA toG|, 
taken ai F. txk ), which were too flat by |\ o' a comma, ai all Plfthiou^l to 
be on the uiano, 'h a gave a complete lucyeuum of ddminant moduladoM, 
but only aamittod of hvo nuiior knyi. 
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fonninff thiTty>^ive perfect Fifths, which, by the contriv- 
uice of uiinf the eighth Fifth down as the major Third, 
into the place of which its fingeF-key is placed, aivea very 
free play for modulation in all directions witn perfect 
uniformity, although of course slightly imperfect in- 
tonation. 1 

To this system of perfect Fifths and major Thirds 
identified with eight Fifths down, we must attach all the 
other contrivances for reducing the number of notes 
necessary to tertian harmony, without seriously ofiending 
the ear. The practicability of arranging any number of 
dozens of such notes in the Octave, up to at least seven 
dozen, so that they should be entirely under the command 
of the performer, be fingered precisely in the same way 
In all keys, and have a style of fingering which is of about 
the same difficulty as thaLXpr three sharps or three flats 
on the piano, has been (Mlfved to demonstration by the 

generalised keyboard’* of Mr. Hosanquet, exhibited at 
the Loan Collection, for his enharmonic harmonium, and, 
up to four dozen finger keys to the Octave, to the Musical 
Association upon his enharmonic Organ 1 This key- 
board is quite a tnumph of ingenious construction, 
founded on rigorously scientific pnnciples, for the prac- 
tical Solution of an apparently insoluble problem. 

The modifications of the perfect Fifth system (to which 
Mr. Bosanquet seems much inclined, op ett 57) depend 
on the discovery that fifty- three perfect Fifths exceed 
thirty-one Octaves by only about of an equal semi- 
tone, or very nearly of a comma. HclmhoUz proposed 
to reduce every Fifth by of a comma This would make 
fifty-three of the flattened Fifths to be about of a semi- 
tone less than thirty-one octaves, too large an interval for 
good ears not to perceive, being nearly half a comma, 
but then all his Fifths would be audibly perfect, and all 
his major Thirds absolutely perfect Mr. Bosanquet 
endeavoured to tune a stop on his enharmonic organ in 
that way, but the effect with stopped pipes did not repay 
the immense trouble of tuning {ibid ), which cannot be 
truly effected without much mechanical assistance, and is 
therefore generally impracticable. 

The great difficulty of tuning is also an objection which 
applies to Mr Bosanquet’s own proposal to divide the 
Octave absolutely into fifty-three parts (see op. czV,p. 56) 
This would flatten the Fifth still less, but of course would 
also make the major Thirds nearly as flat as those in the 
system of perfect Fifths, from which his differ only by 
about ^ of a comma. It is not likely that Mr. Bosanquet 
has been able to tunc to such a degree of accuracy And 
as the object of the division of fifty-three is only to 
modulate ad injimtumy such accuracy is needless for 
general purposes, for which forty- eight perfect Fifths (or, 
as I believe, six sets of eight perfect Fifths, differing by 
perfect major Thirds from each other, and hence com- 
paratively easy to tune by Fifths and check by Thirds), 
would fully suffice.^ 

* The notei may be considered to be those in Gen Thompson’s second 
column continued up to ArA. and down to (or A quadruple flat), the 

nnmcB bciDJt altered to those pf the finger-key ■ coireipondinK lo Lhoee on 
the ordinary piano, so that no more ihorpi and flats are u^cd than ili ordinary 
noiallon Unrortunately the bellows and some parti of the nieihanism 
were injured in iht camaf e, and hence the lull effect could not be appre- 
ciated There were two eatra rows of keys lo brio; one Herr Appunns 
ravoiinte minor Hurd. i6 lO, which is sfighLly closer than that on the 
piano, and very eflective in certain cases, but (he fingering Tor these w.ts 
new and dilficiili, end could not be roniidered practical 

’ Tha bst, with cighty-fouT notci to the Octave, n figured in Mr nosan- 
quet'i book (e/ n 1 , p 93), where it 19 fully described, and ih olio evplained 
at langth in my Hclinholtx, np 692-698. In both books the builder’s name 
and oddreM are given, wnli )iii prices for compasses of two to seven Joren 
heyi per Octave Such initrumenli ore indupenubk for the scicnlific culil- 
VRdon of music It 11 ilso suited for mean-tone intonation 

3 Sm ch« full explanations m my Halmholir, pp 656, 657, 7B3 'I'uning 
by periket inurvals is the only system practicahle without nechenicu 
•lUiBiance But even to tune ilu thirty-five Fifths of Appunn ii impoiilble 
by ear alone, 1 find tuners have a diificulty with only eight notes, forming 
seven euccelnve Fifths. But when the next eight notes are taken ai 
Tbirda lo those, all venlied by forming Fiftlu with each other and producing 
correct different tontl with ihe onginol set, we may hope for some Lorw 
rectnen. The only really satisfactory way of tuning 11 by coIcuIblimc the 
puqh of loeh note, and thin causing a act of forks, or Appunn reeiN, to be 
ooilitnictcd, ifich too flat by four TitwaDons, which can be done exactly by 


The instruments exhibited in the Loan Exhibition and 
the others indicated in the preceding lines may, there- 
fore^ be said to have practically solved the difficulty of 
tertian harmony on instruments with fixed tones, and 
they have even approached to a solution for septimal 
harmony (which uses the harmonic Seventh ; see Bosan- 
quet, o/. fz/jp. 41). Voices in part music, when unac- 
companied, must sing in just tertian or even septimal 
harmony, but when accompanied they will inevitably 
follow the instrument Violinists can do what they like, 
but are too much inclined to Greek intonation, which is 
all very well by itself, but which the performer should 
leam to modify by something better than a rule of finger, 
in double-stopped passages and part music. With the 
bass the comma stop may be made eflective to a great 
extent, and Dr. Stone is trying what he can do with the 
oboe and clarinet {op. ctf , p 3;), so that there are some 
hopes of improving even the orchestra. Enough, at least, 
has been done on the instruments mentioned and in the 
practice and system of study of the Tonic Solfaiats 
(Helmholtz, p. 640) to show that it is practically possible 
greatly to improve musical intonation. 

Alexander J. Ellis 


ON PlfOTO^CHEMICAL PROCESSES IN THE 
RETINA 

T N an article which lately appeared in N ATUke (vol. 
* XV , p. 30B), I gave an account of certain very remark- 
able discoveries made by Prof Kiihne, of Heidelberg, 
which added additional interest to the startling announce- 
ment contained in a recent communication made by Prof. 
Boll, of Rome, to the Berlin Academy, to wit, that the 
external layer of the retina is, during life, of a purple 
colour, which disappears at death, but which is, during 
life, continually being bleached by the action of light. 
In my first communication 1 stated that the account of 
Boll’s researches which 1 was able to give, was only 
quoted at second-hand from Kiihne’s paper, as the num- 
l^r of the Procffdin^s of the Berlin Academy containing 
Boll’s communication^ had not yet reached Manchester, 
Having now had the opportunity of reading that com- 
munication, I am able to state that the summary of it 
contained in my first article was correct in every par- 
ticular As the paper is, however, one of peculiar im- 
portance I propose, with the concurrence of the Editor 
of Na’JURE, to insert verbatim but annotated translation 
of It in next week’s number of Nature, 

It is with great surprise that 1 have heard that the 
prominence given to Prof Kuhne’s researches on the 
“ Vibion-purplc ” in my article in Nature has given some 
pain to Prof. Boll, who probably feels some disappoint- 
ment in not having been allowed to remain in sole pos- 
session of the promising field of research upon which he 
had entered. It is with still greater surpnse, however, that 
I have read the remarks which D . Warlomont, editor of 
the Annates d^Oi ultitique, has added to the literal trans- 
lation of my article which he has published in that jour- 
nal, and which tollows a brief abstract^of Boll’s paper. 

Nous appeloni toutc I’attcntion de nos lecteurs aur 
les deux articles qu’ils viennent de lire, ct qui signalent 
une di^couverbc propre ^ rdvolutionner la physiolugie de 
la rdtine, ^ renverser quelques unes des iddes revues, k en 
affirmer beaucoup d’autres. Tout le me rite de la dkeou^ 
verie dc la coloration propre de la rlUne apparltenl h M le 
professeur Solly avec (antes ses consequences y dont M. 
Kuhne nous parait s'l^tre prdmaturdment empard. M. 

Appunn's tonomelcr After luninff a note roughly Co one of ihcsr, tharpeo 
it Liil it beats four limes In a sBConii with the standard Any iGmprrament, 
even HelmboUz 1, the bea la exiuenoe, con thus be easily and perfectly 
reabsed note by note 

■ Monatsbaricht der kfinialichen preiiwiichcn Akademie tier Wiiseniduiriaii 
zu Berlin, November, 1B70, Geftarnmuiuiunj vom aj Navember, 1874^ 

S 783-787 

a Annates ii'Oeuhitifua^ tome Ixxvii , Janviir-tcvner 1B77, iip. 78.81^ 
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Boll avAi( ^yictempiont enUevu ^MtOi cei cqnB^quences, 
et il out M do bon gout, noui 9cnible-t-Ui de )ui laimr le 
tempi de les dtfrouler ^ I'eiBc. C'cst done |an| droit quo 
nOKB voyoos ddj^, d£| ^ present, U presse parler, b propoi 
de CQ fait, dcB ' ddcouvertes de MAif. Boll et Kuhne’ eC le 
iHlin de CP dcniier usocid a eclui du stttf ^nytnteur^ 

<<Peux gamini sMiveieot un trottoiri I'uo d’eux iif- 
fleient un eir, dont il nMtait qu'k la moitid, quand le 
lecpnd se mit k la continuer ; * line aiftre fan/ lui dit le 
premier le regardant tr^i mdeontentj * tu voudras bien 
commencer toi-fn^mc,' ^ 

If I quote the above lentcncpi it 11 to shov (hat they 
are aa much oppoied to Uoth ai they are to the interest! 
of science, or aa they repugnant to good taste 
^hen a scientific man has published a discovery it is (0 
the interest of the iciantific world that all who will or can 
lhou]d be at liberty to repeat the experiqieots or observa- 
tions which led to it ; if other great ducovertes are made 
by the now labourers it ie (o me interest pf science that 
they he published. 

In the particular case in point it would appear that 
Prof. Boll re- discovered (and, what is more, appreciated 
the full value of) a fact which had really been observed 
by some others (Leydig m 1857, and Max Schultze in 
1066), but which had certainly not become part and 
parcel of the common stock of scientific knowledge, viz , 
that the rods of the retina are red, he observed that 
under the circumstances of his own experiments the colour 
faded at death, and arrived at the false conclusion that 
the colour was a function of the vital condition of the 
retina. He, however, observed the remarkable action of 
light in modifying the colour During life,” he 
announced in his paper^ the peculiar colour of the 
retina is continually bei^ destroyed by the beht which 
penetrates the eye. Diffuse daylight causes the purple 
tmt of the retina to pale. The more prolonged, dazzling 
action of the direct rays of the sun entirely destroys the 
colour of the retina In darkness the intense purple 
colour is again restored. This objective alteration of the 
peripheral structures of the retina brought about by the 
rays of light undoubtedly occurs in the act of vision/' 
This was the great discovery which Boll made, and with 
which his name will ever remain honourably connected. 
Although, however, he had been in full possession of the 
facta in the month of June of last )ear, when he demon- 
strated them to Professors Du Bois-Keymond and 
Helmholtz, and only published his paper in November, 
he did not succeed in making the discoveries with which, 
justly, the name of Kuhne is now associated. Kuhne 
showed that if the retinal purple is usually destroyed at 
death, the result is attributable to the action of light, per- 
sistence of the colour being by no means necessarily 
connected with the living condition of the retina. In his 
beautiful and far-seeing discovery of the true function of 
the retinal epithelium cells as restorers of the vision 
purple, he was fortunate enough to make a discovery 
which It would be very bold for any one-^even for Fror, 
Boll — to say he would have made; had time and oppor- 
tunities been granted. In saying that Boll had dis- 
covered everything referring to the vision purple, M, 
Warlomont shows that he has not appreciated the fact 
that two ^rcat discoveries have been made, the second 
supplementing the first, and actually needed in order that 
the tigntficaiice of the fint should 1^ appreciated. 

But I trust that the readers of Nature do not think 
that 1 wish to depreciate the researches of Prof. Boll 
wh>lat I art as the champion of one who needs no cham- 
pion, seeing that he illustrates In himself the truth of the 
ada^, grand mdnta eit toujours probe," 

Plof. Boll must reflect that great discoveries are r^ly 
completed by one man, and that it is no ahapiPi qnq 
ihpilid be no cause of sorrow, to the (rua man of icience, 
if* the conception which he has tried to develop gnq 
whiah he haa aloMt raiapl to the pcmjIum) of a trulk by 


his own vprhi receives >!• fu»l development through the 
etriviags fif p fpllow warker. 

Abandanipg the polemical qiscusiion upon which I 
myielf almost C0iiipelle4 to enter, I WQiUd give an ac- 
count of the most recent results obtained by Kithne on 
the ” Vision Purple/' and published by him in the 
fralfJall fur 41 ^ n^edtduischen Wueenschaften for March 
lylNo. Il) 

The purple colour of the retina is now shown to depend 
upon the presence of a substance which can be dissolve 
and separated io the solid form- The only solvent of the 
vision-purple as yet known is bile, or a pure glyko-cholate. 
The filtered, clear solution of the viaion-puiple is of a 
beautiful carmine- red, wbichi when exposed to light, 
rapidly assumes a chamois colour, ana then becomes 
colQurleifi As long as it is a^l red the solution absorbs 
all the rays of the spectnim,l||||b yellowish- green to violet, 
allowing but little of the vioielTDUt all the yellow, orange, 
and rea rays to pass. Accordingly, bloodless retmac 
spread out and placed in the spectrum, Mween green and 
viplzt appear grey or black' 

ICuhne has exposed retinae m different parts of a spec- 
trum (obtained by allowing the sun’s rays between eleven 
and one o’clock to fall through a slit 0*3 ihm, wide upon 
a flint glass prism) in which Fraunhofer’a lines were 
shown in great number and with great distinctness, and 
he has ascertamed that in the yellowish green and green 
regions the vision -purple is bleached most rapidly ; the 
action is less in the bluish green, blue, indigo, and violet , 
It 13 still perceptible in the orange and yellow, but not in 
the red or ultra-violet regions, 

March 74 Arthur Gamoee 


OUR ASTRONOMICAL COLUMN 

Thx Cape Astronomicai;, Results, i87i-i873.~Mr. 
Stone has jnst clrcuUted the remits of mendionil obaervatloos of 
■tars made at the Royal Obierratory, Cape qF Good Hope, la 
the yean 1871-1B73. Hii present object has been not so much 
to furnish extremely accurate places of pnncipal lontheni stars 
as to supply reliable poiitions of stars down to the seventh 
maemtude within is" of the South Foie, and it is conudered 
that this volume contains all Lacaille’s stars In this region of the 
sky, and very nearly all seventbsjnot observed by him. It is the 
" fint published iDStalment of the materials collected for the 
project^ Catalogue." Tl|e separate results for mean R.A. and 
N.P.D. are given, wlih catalogues of places for the commence- 
ment of each year, the whole number of stars obserred being 
about r, 4 oa Bessel’s reduction constants are appended. This 
fonnof publication is perhips so fficicntly ample in the present day, 
though Mr. Stone alludes to a desire expressed by some sstro- 
nomeri to see the Cspe observations printed In detsll in the same 
manner as the Greenwich observation?, a plan hardly prac- 
ticable with the limited staff at his disposal, and which would 
involve very slow progress of the work with the resources of the 
Cape press. We sre inclined to think that Mr. Stone exercises 
a wise discretion in limiting hli volume to its present form, and 
^hns Bsiuring its comparatively early distribution in the astro- 
noinical world. As it 11 the volame i| not produced without a 
considerable expenditure of time ip the roptine wqrk of the 
reductions by the director himself. 

Variable Stars —Mr. J. £. Gore, of ITmbaUa, writes with 
rsferepee |q several sign which mj Pn>ve lo bo varieble 
(i) Lalande 1408B (Cams Major) 1 this star was obaervod by 
Maiidf. Mtrci a, i 798 . tlif oi^lucle wm no( ngjiteied. 
It Is niarked of the ninth magnitiido only on Hardlng’a Adas, 
but at tha begumhig pf FebrPEiy ^ the present year Mr, Gore 
foond it a littla bnghter thaq the sixth magnitude Lalande 14I05, 
cloBoly south of It, and '* decidedly reddish." Awlendf^r ph” 
wvn 4 ttl>l It*' pn Pcc;tR>>«' ii, iBja, (1^1 r»ted tt 6 p. Htii 
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htm not flnterod it. Thera appem ■ itrong nupldon *of vuu- 
bllity In thii cam. The ■tv’i poiltlon for 1877 li in R.A. 
7IL Sm. III., N.F.D., iia" 27' *8. (a) Herding hu ■ star 6 m , 
A little louth — preceding 40 LeonU Mlnoria, where m February 
last Mr Gore found only a itar of about 10 m. The poBition 
for 1800^ reading olT from the Atlu, wu in about R. A. 157° 14', 
N’F'D , 63* 28'. There U no star here in LaJinde or Beisel, 
nor in the Durchmutterung. (3) About 1” 30' south— following 
the 5 D. liar 6 Cams Minorii, Harding hu a 6 m. which on 
February 4 waa only m , being less than Lalande 14720, but 
brighter than 14726 , It waa also Jcsa than the 7 m , about y/ 
north-preceding, which Is underlined in the Atlas. This star 
appears to have been observed as an Sm. by Bessel (Weiise, 
VII , 780), and is called S'l m. in the Durchmmterung , 
Harding’s place, however, raguirea a imall correction in K. A. if 
Bessel’s star is the one enteHran hli map. 

Biela’s Comet in 1605, — Of the aia observed returns of this 
comet that of 1805 was by far the most favourable for observa- 
tion, and It approached very near to the earth as it sank below 
the horizon in Europe At the beemning of December it exhi- 
biled a well-defined planetary disc, according to Huth, sur- 
rounded by nebulosity 20^ in diameter ; on the 8th Olbers found 
it very distinct to the naked eye, and it remained visible withont 
the telescope after the moon had men, though at a south decli- 
nation of 23°, the amall well-defined nucleus which he had 
remarked m common with other observers he considered to be 
from twenty to thirty German miles in diameter. The comet 
was not observable in Europe after December 9, when it had 
reached 35V ^<1 but its after-course was a very favourable one 
for observation in the south cm hemisphere, and, as Gauss 
remarked at the time, if observations from thence could 
have been obtained, it would have been practicable to deter- 
mine at this appearance the true form of the comet* 1 orbit, which, 
as Is well known, greatly exercUed the calculators of that day, 
and particnlsrly Gauss and Bessel. The comet’s apparent track 
in the southern heavens during the week nbiequent to the 
cessotion of observations in Europe was as follows, accordmg 
to a computation from the definitive orbit m 1805, given by the 
late Prof Hubbard : — 


oh GM T. 

R A. 

NPD 

DiiUnce Trom ggrth 

Dec. 9 

350 '9 

132 26 

0 03681 

10 

344 49 

*34 38 

0 03698 

11 

337 14 

145 49 

0 03893 

12 

326 3 

«S4 53 

0 04345 

14 

288 36 

164 36 

0 05376 

16 

250 5 

164 23 

0 06370 

While referring to Biela's comet, it 

may be 

noted that if the 


period of revolution had been so lengthened in 1872, os to delay 
the perihelion passage until December 27, and thus bring the 
comet, or what remain^ of it, into close proximity to the earth 
on the night of the great meteonc display a month previous, its 
return in 1879 will lake place under nearly the same circum- 
stances as in 1833, when thu body was the object of so much 
interest. 

NOTES 

We understand that the FuUerian Profesiorihip of Chemistry 
in the Royal Institution is likely soon to be vacant by the resig- 
nation of Dr. Gladstone. 

The Council of the Yorkshire College of Science, Leeds, have 
arranged to puichaie for 13,0004, the Beech Grove Hall Estate, 
compnsltig about three and a half acres, and situated a mile 
from the railway atationi, and close to the Grammar School. 
The total donadoni to the College have now reached 42,456/. 

It haa been decided that of the statues of the two Humboldts 
which ora to be erected in Berlin, that of Alexander will be given 
to Reinhold Begem to execute, and that of Wilhelm to M. P. 
Otto. 


Every Thursday evening M. Levemer receives at the Paris 
Observatory the provincial nuyors who happen to be in Paris 
and explains to them the principles used by the Intern ationa 
service for telegraphing its wammgs all over France. 

The dreaded IlemilM vastairix which has hitherto been con- 
fined to the coffee plantations of Ceylon and Southern India hoi 
at last made its appearance in Sumatra, and in all probability 
will find Its way before long to the neighbouring islands where 
coffee is grown 

The Settle Cave Exploration Committee have issued a circular 
Biking further contributions to enable them to carry on their 
important work. The valuable contnbutions already made, both 
to the historical and prehistoric ethnology of Britain are already 
well known, but there is good reason to believe disco vencs even 
more interesting than any yet desenbed remain to be made. The 
Committee are now working in beds of still earlier age than those 
hitherto explored, and hope by perseverance to throw lome light 
upon the condition of Bntaln and its inhabitants during some of the 
most obscure ages of its geological history, the interest and value 
of the explorations increasing aa the work i-s carried down into 
lower and earlier beds Except at the entrance, the rocky floor 
of the cavern has not yet been found, and it is impossible to say 
what treasures to science and aids to the unwritten history of 
man still lie beneath the feet of the explorers. Though libe- 
rally assisted by a grant from the British Association, the Com- 
mittee find themselves obliged to appeal to the public for further 
funds, without which this interesting work will speedily come 
to a premarare end We arc sure that the wants of the Com« 
mittee only require to be made known in order to be supplied. 
The sum required is, after all, very moderate, and we hope that 
many who read this will send what they can afford to the lion. 
Treasurer, Mr John Birkbeck, jun , Craven Bank, Settle, 
Yorkshire. 

The present French University will probably be divided into 
seven or eight local umversilies — Pans, Nancy, Lyons, Bordeaux, 
Lille, Marseilles, Montpellier or Toulouse The competition 
between the two last has been so sharp that it has been suggested 
to divide between them the boon sought for None of the 
existing Faculties in a large number of provincial towns will be 
sup pressed, but will become affiliated to the nearest university. 
Each university will be governed by a special Senate or Council, 
and the Minister of Public Instruction will have authority over 
all of them Fellowships will be created by the government, and 
will be distributed according to merit, after due examination. 

All who have read Mr Smiles*a ” Scottish Naturalist” must 
remember the crowning incident of Mr. Edward’s exhibition of 
his collection in Aberdeen, when, m hii despair at the total un- 
success of hiB venture, he rushed to drown his misery in the 
Dec Mr. Edward was the chief actor in s veiy different scene 
in the same city on Wednesday week, when the proverbially 
hard-headed and close-fisted cibzens of Bon Accord tried to 
make amends for their former almost fatal neglect, by presenting 
him publlcly»| through their Lord Provost, with an olive-wood 
casket containing 333 sovereigns. Mr. Edward, who seems to 
be taking bis sudden eminence very quietly, thanked the sub- 
scribers in a short speech spoken in broad Done and characterised 
by perfect natiinlneEs and much humour — Scotch, perhaps, but 
not Highland, os some of the papers characterise it, for Aber- 
deen and Banff are aa much ” Highland” oi Berwick and New- 
castle Mr. Edward made no allusion to his former treatment 
by the certainly not obtuse Aberdoniano, who, after all, can't 
be blamed for not making it their business to discover and 
succour gemuB, though the gift of the "bit boxie,” as Edward 
called it, looks very like aa if meant to be a peace-offeriiig. 

The papers read at the Iron and Steel Institute last week 
were all of a purely becfanical nature. The Bessemer Medal waa 



4^0 




39t 


pFCBcnted by the President to Dr Percy, ^ho, in hii repty, 
hinted that he ii at present engaged in a large ntw metaLlurgicil 
work The Institute unanimously approved of the President's 
proposal to endeavnur to ubtain for the applied science societies 
a common permanent home The Institute holds its autumnal 
meeting in Newcastle in September next, Norway having been 
abandoned, mainly, we bebeve, on account of the death of the 
Foreign Secretary, Mr. David Forbes. The Institute of Naval 
ArchltectSi which also met llost week m London, intends, we 
believe, to have for the first time on 'autumnal session, Glasgow 
and the Clyde having been selected for a visit next August. 

The following are the probable arrangemenU after Easter at 
the Royal Institution for the Friday evenings — Apnl 13, Dr. 
William Spottiswoode, Treos R S , Experiments with a Great 
Induction Coil; Apnl 20, Mr Frederick Pollock, MA, 
Spino/a , Apnl 27, Lieut -Gen Richard Strachey, R E , F R.S., 
The Physical Causes of Indian Famines ; May 4, Rev W. II. 
DalUnger, Researches on the Ongin and Development of Minute 
and Low Forms of Life ; May 11, Mr. D. Mackenzie Wallace, 
MA, Ihc Intellectual Movements and Secret Societies in 
Russia , May 18 [blank] , May 25, Mr G J Romiines, The 
Evolution of Nerves and Nervo- Systems , June i, Mr. Oscar 
Browning, The History of Education , June 8, Prof Tyndall, 
F R S The lecture arrangements are as follows — Prof 
J, H Gladstone, F.R-S , Five Lectures on the Chemistry 
of Ihe Heavenly Bodies, on Tuesdays, April lo to May 15 ; 
Prof Tyndall, F R .S,, Eight Lectures on Heat, on Thurs- 
days, Apnl 12 to May 31 , Mr Edward Dannreuther, Two 
lectures on Chopm and Liszt, on Saturday, April 14, and 
Thursday, June 7 , The Rev A II. Sayce, M A , Three Lec- 
tures on Babylonian I.iterature, on Saturdays, April 2i, 28, and 
May 5 , Mr Walter II, Pollock, ]Sf A., Three Lectures on 
Modem French Poetry, on Saturdays, May 12, 19, 26 , Mr 
Charles T, Newton, C.B., Two lectures on the Recent Dis- 
coveries at Mycente, on Saturdays, June 2 and 9 

The first of the letters from Mr Stanley, already leferred lo, 
Is published m hlonday's Z^atfy TeUgraph, It is dated U|iji, 
August 7, 1S76 Mr Stanley has succeeded in circumnavigating 
Lake Tanganyika, exploring every indentation, and has made a 
material addition to our knowledge of this interesting body of 
water. As might have been expected, he has occasion to sup- 
plement and correct the dbservatlonb of his predecessors On 
the mistakes of the latter he dwells at quite unnecessary length, 
and discusses them in an aggravatingly apologetic tone, which 
becomes quite irritating, and does not in the least enhance the 
value of Ins own discoveries, which require no contrast to bring 
out Iheir importance The greater (larl of Mr Stanley's letter 
IS occupied wiLli an account of his exploration of the Lukuga, 
Cameron’s supposed outlet of the lake, but which Mr Stanley 
maintains, on what appear solid grounds, to be merely a creek, 
the surface current of winch la influenced by the wind The 
most extraorduiary result, however, of his cxammalion of the 
lake and of the Lukuga, [s that the former is nsing with com- 
parative rapidity — several feet since Cameron’s visit — and that 
in the course of a veiy few yean the Lukuga will develop into 
an cflluenl river, which will pass over the narrow mud-swamp 
that separated it from the nver Luindi, flowing westwards to the 
Kamolondo River (it is not a lake), and thence to the Lualaha 
Thus, what Cameron discovered, is not the present, but the future 
outlet of the Tanganyika, which hitherto Mr Stanley maintains, 
has bad no outlet It must not be forgotten that this outlet has 
already been suggested by Livingstone , writing on October 8, 
1S71, about three years before Cameron's visit, he says, *'It 
may be that the Longumba 11 the outlet of Tanganyika; it 
becomes the Luasse further down, and then the Luanio before 
it joais the Lualaba , the country slupes that way, but I waa too 
ill to examine its oource ” llie interest of geologists will otT'' 


tainly be excited, if jvoi satisfied, by neae references i« Mr. 
Stanley's letter. He speaks of basalt and trep-rochi os occuning 
in the district, and of a large portUm of the shorn of the lake 
being composed of calcareous tula , he also, somewhat more 
obscurely, refers to what he thinks may be volcamc cones . and 
states that considerable quantities of aaphalte have been found 
floating on the waters of the lake. The theory which Mr. 
Stanley suggests as explaining the origin of this vast lake i& of a 
sufficiently startling character. At no remote period, his hypo- 
thesis IS, this port of Africa was a level table-land, westwards 
across which flowed the Malagarazl, and otlier rivers along a 
channel which is now occupied by Ihe Lukuga and Lumdi, But 
a great volcanic convulsion disturbed the region, sinking a deep 
hollow across the cliannel of the Malogarozi, which, with other 
streams, has ever since been hUii^ up the bed. Mr. Stanley 
supposes he hoi come upon the UM when it has almost reached 
its highest level and is about to rerm an outlet by the Lukuga- 
Until more detailed and exact mformation reaches us concerning 
the structure of the country it would be premature to enter upon a 
discussion of this theory Possibly Mr Stanley's other letter, 
which will be published lo-dsy, may enable geologists mure fully to 
understand the conclusions at which the traveller appears to have 
arrived. In the nordi-wcst part of the lake, what Burton, Speke, 
and Stanley himself had thought to be an island, Ubwan, 
really a peninsula This is so indicated on Livingstone’s map, 
with the remark that " a sandy spit connects Morima Island and 
the shore ” 

On Monday night Sir George Nares reml a paper on some of 
the results and observations of the late Arctic Expedition. He 
discussed mamly the state of the ice and the bmiti of life in the 
most noilhem channels, and concluded by stating hia conviction 
that unless the coast of Greenland extended beyond lat 83^ 
the Pole would not lie accessible by the Smith Sound route. 
In the discussion which followed it was evident that a marked 
change of opinion has followed the results of the laic expe- 
dition as to the best route to the Pole, the general opinion being 
that the Smith Sound route must be abandoned and that by 
Spit/hergcn tried This must no doubt be gTalifying lo Dr 
Petcrmanii, who has bo long advocated the latter route, though 
this change of opinion is not at all incon&ibtent with the idea that 
much valuable scientific information is bLlU to be obtained in the 
Smith Sound region. Admiral Richards expressed hts decided 
convu:tion that sledga travelling is at on end, although he doei 
not venture on the opinion that ships would actually ffacA the 
Pole by the SpiLzbcrgeU route Now that the Presidential 
excitement is over in America, we may hope to hear of pre- 
parations being made for the establi&liment of the proposed 
Polar Exploring Colony. 

The National French Committee for the Exploiation and 
Civilisation of Southern Afnca has held Us inaugural meeting. 
M Dc Lciseps was appointed president Two delegates were 
appointed to represent the French Section in the large Com- 
mittee presided over by the King of the Belgians They ore 
MM. D’Abbadie, Member of the Institute, ami Grandidler, 
the P'rench explorer of Madagoicar, 

A SECOND Italian expedition for the exploration of Africa, 
has arrived at Suez. 

Tm/fono/u/$t Gazette of February 28, reports an extraordinary 
volume outbreak in Kealakeakana Bay, near the entrance to the 
harbour The eruption occurred at 3 a m. on the 2^ Ih, appear- 
ing like numerous red, green, and blue lights In the afternoon 
the water was m 1 itate of peculiar activity, boiling and broken, 
and heaving up blocks of red-hot lava. A aevere ihock of an 
earthquake was felt by the reaidenta of Kannakakiel during the 
night of the eruption. 
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'Ml. StANfoed Iui Jut pobliibid Uti mofe phyilul wall- 
IDEpa of the seriee noticed by u eome time Bince. One chief 
feeture of Ihese mepa Ib their cihLbitipp of the orography of 
t|^e respective countrleii and we itUl thiph it would be en 
improvement if Ihe green could be dispensed with, ai by 
gai-light it and the blue of the water are indiBtinguisli- 
able. We are glad to know, however, that means are being 
taken to remedy this In future isiuei, which wc think may easily 
be done by the use of various shades of brown ; when this is done 
the maps will leave little to be desired. They are those of North 
and South America, Afnca, Scotland, and Ireland. Each map 
li np to the latest date, and u physical maps, showing at the 
same time all the main natural and artificial featurei of the 
various countnes, they muat be quite a luxury to teachers and 
■tudents, and to all who Imve to consult maps. Africa es- 
pecially IB thoroughly satisfHlory, and the compiler has wisely 
abstained from following any theory as to the course of the 
fragmental rivers west of Tanganyika, unless indeed one may 
be led to infer that he believes Lake Chad to be the receptacle 
of much of the drainage attributed to the Congo and the Ogov^ , 
if BO, his theory, judging from the little that is known of the 
rivers themselves, and the various elevations of the region so 
clearly shown in the map, is quite ss probable as any other. 

M. Levchrier recently received a requisition from the 
Chamber of Commerce of Marseilles for the establishment of a 
special service for the Mediterranean coasts M I^vcmcr re- 
plied that the military government had established in Algena a 
special meteorological service which pertinaciously refused to 
comply with the rules of the international service. Consequently 
It was impossible for him to take advantage of Algerian observa- 
tions so long as the special rules of the Algenan Meteorological 
Service were not altered, and without Algena no reliable service 
could be established at Marseilles. 

The opening mceUng for 1877 of the West Riding Consoli- 
dated Natunhsts' Society will be held at Pontefract on Raster 
Monday, April 3 

We have to record the death, on the gth inst , of Dr. John 
Scott Uowerbank, F.R S., so well known from his impoitant 
investigations on sponges. Dr. Bowerbank, born in 1797, in 
London, commenced life as a distiller, but being attracted by 
biological studies, subsequently demoted hiinself to them In 
1833 his first paper appeared in the Entomological Magazine, on 
tlie circulation of the blood in insects, from which time numerous 
papers by him have appeared in the Philosopkuai Magmine, 
the Aficroicopical youtna/, the Annah 0/ Natural J/tslory, the 
Philosophical Transactuiiis and the Proceedings of the Zoolo- 
gical Society, upon the geological end structural relations of the 
Spongidre, upon PterodacLyles, upon the structure of the shells 
of the Mollusca, and other less impoitaut points Dr, Bower- 
bank was a Fellow of many learned societies, wi^h the 
foundation of more than one of which he was intimately 
osiociatedj including the Microscopical, the Ray, and the 
Pslxontological 

The tomb of Crocc-SpinelTI and Sivcl, the two ICcniih 
aeronauts, will be inaugurated at Fere la CbaUe on April 4- 

The Annual Congress of the SociHh Savantes will, as usual, 
take place at Parii on Apnl 3 and following days. 

A WELL- ATTENDED soirlc WHS given by the Northampton 
Naturnlists' Society on Tuesday evening, March 6, in the 
Science and Art Rooms of the Grammar School. A large 
and valuable scries of nahiral objects were displayed, many 
of which had been collected during the past year. Amongst 
thoee especially worthy of note were a splendid collec- 
tion of fgg^ ^ibited by the Rev. G. Nicholson ; of but- 
A. Peiryi Eiq- . of phihts, by G. C. lltnicf, Eiq. J wd 


of fossils, by W. Hull, £s<| , ^Xkd C. Jecks, Esq. The opening 
address was given by the Rev. R. Winterbotham, and short 
addresses were delivered m the course of the evening, by the 
Very Rev. Canon Scott, the Rev. W. F. Aveling, and B. 
Thompson, Esq. A beaulifiil collection of photographs was 
exhibited by R G. Scriven, Esq , and H. Manheld, Esq., 
under the superintendence of the Kcv. S J. W. Sanders, and 
the attractions of the evening were still further enhanced by the 
exhibition of several excellent microscopes, and other scleoti/ic 
Initnimenli, kindly lent by various gentlemen of the town and 
neighbourhood. 

In “The Stone Age in Newjertey," by Dr C, C Abbott 
(Washington, Govemment Printing Ofhee), a valuable mass of 
facts on the vsnouii implements and weapons found in that state 
15 collected and discussed, and illustrated by upwards of 230 cuLi. 

Part 4 of vok i of the Pioctedings of the West London 
Scientific Association contains, among other in teresting papers, 
one on Waves, by Prof. F Guthne, F.R.S. 

Among other matters that came before the German Umitbo- 
logicnl Society at a recent meeting, mention was made by M 
Mutzel of an osprey which had lived eighty years in captivity on 
a farm near Neu Damm M Schalow took up the question 
whether in bad weather birds stop tbcir migratory flight and 
return, or not. He affirmed that they either went on or re- 
mained for a time where they happened to be caught by the 
weather M. von Schleitiifr, of the GaztUe^ slated that several 
individuals of Ckionis minor had been brought from Kerguelen's 
I.and to St. Paul'b It remains to be seen on later visits (o St. 
Paul's whether the birds will still be found there. 

M Drcharme has been studying the comparative pitch of 
sounds given by vanous metals and alloys. Cylindrical bars of 
each metal were used, all of the same length and diameter 
(20 cm and | cm ) The metals examined rank as follows in 
ascenduig senes — Lead (fa^, 690 vibrations), gold, antimony 
and silver (the same), tin, brass, zinc, copper, cast-iron, 
iron, steel, alumunum (fog, 2,762 vibrations) From lead to 
aluminium there is thus an interval of two octaves. No simple 
relations, sufficiently exact, were perceived between the pitch of 
the sounds and the physical or chemical properties of the sub- 
stances M. Decharme’s results differ considerably from those 
of Wcrthcim. 

The circumference (not the diameter) of the exploring 
balloons for meteorological purposes m Pans, referred to lost 
week, IS ninety centimetres They have an ascensional force of 
about thirty grammes 

Prof, Gar hod illustr.'itcd his Royal InstjLutiop lectures by a 
colossal model of a disarUculated human shnil, not skeleton^ as 
we stated last week 

The additions to the Zoological Society’s Gardens dniing the 
past week include a Puma {Ftlis concolor) from South America, 
presented by Commander Stanhope Grove, R N ; a Nisnaa 
Monkey {Cercopithaus pyrrkoHotu\\ from Nubia, presented by 
Mr B. C, Simpson ; a Bmrhcl Wild Sheep {Ovts durrhel) from 
the Himalayas, deposited ; two Hairy Tree Porcupines {Splun- 
gurusviilosHj), two White-fronted Guans {Penelope jaiueaca) from 
Brasil, two Blue-beardcd Jays {Cyanocorax cyanopogon) from 
Parn, two Turkey Vultures {Caihartes aura) from America, two 
Upland Geese {Bermcla magellanioa) from Patagonia, three 
West Indian Ralls {Aramidts cayennensrs), a Common Boa (Boo 
canslrie/or) from South Amenca,^two 'Great Cyclodus Lizards 
{Cyclodus gigas), a Stump- tailed Lizard {Tfinhydosanrus uh- 
gosus) from Auatroha, purchavd ; a Zebu {Bos indents) bofu In 
Ibp Gwdmp. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, Tanuary 18. — *' Residual Charge ot the 
Leyden Jar. — 11 . Dielectnc Properties of Various Glasses,” by 
1 . Hopkinson Communicated W Frof Sir William ThamscHij 

I R^S 

The experiments appear to verify the fundamental hypothesis, 
VIE., that the cITcctB on a dielectric of past and present electro- 
motive forces are supcrposable Ohm^s law asserts the principle 
of cuperpDsition in bodies in which conduction u not complicated 
by residual charge Conduction and residual charge may be 
treated as parts of the same phenomenon,^ an after effect as 
regards electric displacement, of electroraoLive force. The ex- 
periments appear to show that the principle of Ohm's law is 
true of the whole phenomenon of conduction through gloss. 

February i. — "The Meteorology of the Uombay Presidency/' 
by Charles Chambera, 1 * .R.S , Superintendent of the Cola^ 
Observatory, 

This work consists of four parts — the first dealing with regis- 
trations of meteorological phenomena at the Colaba Observatory 
dunng a period of twenty-seven years , the second with mode- 
rately full observations at five military stalions in the Bombay 
rresirlenc) during a period of nineteen years ; and the third with 
large numbers of observations from civd hospitals and revenue 
stations, being those of selected registers extending over various 
periods from not less thin a fortnieht up to a number of years , 
in this part the phenomena treated aie temperature of the air, 
winds, and n in fall only ; and the extent of tern Lory to which 
the ol^ervatinns refer includes the whole of the Presidency, Sind, 
and the western half of Rnjputana In the fourth part are dis- 
cussed the general dis'riliutiuii (as regards both space and 
season) of lempcraiurc and raiufidl, and the variations of the 
wind , first with respect simply to the physical geography of the 
country, and then in combination with certain theoretical views, 
the elucidation of which, by means of the dynamical theory of 
beat and the kinetic theory ofgascs, occupies much space 

February 15. — *' On Stratined Discharges. — 111 , On a Rapid 
Contact-Breaker, and the Phenomena of the Flow." By 
William SpoLtiiwnodc, M A., F R.S 

In a paper published in the Proctedm^s of the Royal Society, 
vol xxui p 455 i ^ have described a form of contact-breaker 
designed for great rapidity and steadinesi of action It con- 
sisted of a steel rod which vibrated under the action of an electro- 
magnet. As regards sharpness of break and steadiness of the 
■trim, this instrument left little to be desired But, as explained 
in the paper, an alteration in the current not only alTectcd the 
steadiness ditecily, but aUo reacted on the break itself In 
Older to obviate this inconvenience, I devised another form of 
contAct-breaker consisting of a wheel platinised at the edge, 
on which a platinum spring rests In the circumference of the 
wheel a number (40 in the first Instance) of slots were cut, and 
filled with ebonite plugi so as to interrupt the current The 
brcadih of t)ie slots was about 04 inch, and that of the teeth about 
'5 inch The wheel was connected with suitable driving gear, 
50 ai to give from 250 to 2,000 currents from the coil m each 
direction per second 

I* or lome Lime Llie cx penmen ts were conducted with the plati- 
num spring resting on the wheel , and Die effects were varied by 
altering either the prciisure of the '•pnng or the velocity of the 
wheel , bat it was found that actual meullic contact between the 
spnng and wheel was not necessary, provided that a layer or 
cushion of conducting matcnal weie interposed Such a layer 
was formed by a thin film of dilute sulphuric acid drawn out 
by a thread leading from a reservoir and resting on the wheel. 
The spring, winch under these circumstances became unneccfl- 
Riry, was replaced by a point, the adjustment of whose distance 
from the wheel was simple. This arrangement gave excellent 
results, even when the number of currents per second was re- 
duced in some cases to 250 ; added to which the unpleasant and 
disturbing noise of the friction was entirely avoided. Ulti- 
mately, however, 1 used a light wire m the place of the ipnng 
first meniioncd 

With the contact-breaker here desenbed effects similar to 
those produced by the rapidly- vibrating break were obtame^ 
The sirfff were formed in a regular manner, and advanced or 
receded, or remained at rest, lu a column usually unbroken so 
long as the velocity of the wheel was mamtalned without 
change. 

With a view of ascertaining the nature of the distinction be- 
tween the ordinary and the steady stne, careful obserralions were 


made with the revolving mirror. It haying been noticed that 
when Uio wboel-bteak moved slowly, ordinary or Irregular iUIb 
were produced, and that when it moved rapidly, steady striae 
resulted, it seemed probable that the Utter eftect might be due 
to the short time of contact, and to the consequent absence of 
many of the features described In Part II. of fchoie researches^ 
This IB, in fact, identical with the suraestion there made, that 
the fluttering appearance was due to the unequal duration of the 
BtnJ! themsdves, and to the irregular poiitioos of the points at 
which they are renewed at auccessive dischargeB of the cod. And 
such, m (act, proved to be the case ; for ai the speed of the 
wheel was inereaied, the duration of the dischargeB diminished ; 
the image as Been in the mirror became narrower and aimpler in its 
configuration, until, when the steady effect was produced, each 
discharge showed only a single column of stnae of a width pro- 
portional to the apparent width of the slit The proper motion, 
implied by the inclination of the individual strue to the vertical, 
was Eiill perceptible, and was dlncted ai usual towards the 
ntgalive pole. jw 

The phenomena of the flow may be considered to be due to 
the diflerent positions taken up by the striBC in successive dis- 
charges. If in each discharge tlie stris occupy positions m 
advance of those occupied in a previous dischar^, the column 
will appear to advance; if the reverse be the ca.«te, they will 
appear to recede If the positions remain unchanged, the 
cofnmn will appear stationary. 

Experiments were instituted with a view of ascertaining the 
connection between the flow and resistance. Starting from a 
condition of current and break for which the itna were station- 
ary, it was found that an increase of resistance, introduced gene- 
rally in the pnmary circuit, produced a forward flow, % e from 
the positive towards the negative terminal, while under similar 
circumstances a decrease of resistance produced a backward flow. 
Furthermore, if after producing a forward flow the resistance be 
continually increased, the flow, after increasing in rapidity so as 
to become undistinguishable by the Unassisted eye, gradually 
appears to become slower, and ultimately to reverse itself. 

Another form of contact-breaker was also occasionally U8ed. 
The principle upon which it was based was the sudden diarup. 
tion of a thin film of conducting liquid by a discharge between 
the electrodes of a circuit 

As soon as the current pauses, the fluid between the plate and 
pomt will be decomposed, and electrical continuity broken. 
This done, the fluid flows back again, and continuity is restorerl 

February 22. — " On a New Form of Tangential Equation,'’ 
by John Casey, LL.D, F R S , Professor of Higher Mathe- 
matics m the Catholic University of Ireland. 

“ Addition on the Bicircular Qaartic,” by A Cayley, LL D , 
F R S , Sodleiian Profes'^orof Maihematics in the Univeiaity of 
Cambridge. 

Geological Society, March 7 —Prof P Martin Duncan, 
F.K S , president, in the chair. — The Rev. Ebencser Davies, 
William Davies, and Henry Davis Hoskold weie elected Fel- 
low?, and George Garvea Brush, Professor of Mineralogy in the 
bhefficld School of Science, Yale College, Newhaven, Connec- 
ticut, Prof. A. L. O. Descloizeaux, of Pans, Prof. £. Rcnevier, 
of I^ausanne, and Count Gaston de Saporta, of Aix en Provence, 
Foreign Correspondents of the Society. — The following com- 
munications were read — On the vertebral column and pelvic 
bones of Pliosaurtu €vanji (Seeley), from the Dxford Clay of 
St Neot’s, m the Woodwardian Museum of ihe University of 
Cambndge, by Harry Gorier Seeley, F L S , Professor of Geo- 
graphy m King's CoLlege, London In ihii paper the author 
described some bones oolained by J. J. Evans in the lower part 
of the Oxford Clay at Eynsbury, near St Neot’s. They con- 
sisted of thirty-seven vertebra;, twenty-one of which ere cer- 
vical, and apparently ramplete that senes. These presented the 
characters of the cervical vertebne of the typical Plioeaurs of the 
Kimmerldge Clay. The remains of the pelvis included a pubic 
bone showing a dose correspondenco in form with those of the 
Piioaaurs of ihe Kunmendge Clay of Ely, and an Ischium.— 
Supplementary notes on the fauna of the Cambridge Greensand, 
by A. J. Jukes-Browne, F.G.S. This paper was supplementary 
to one communicated to the Society oj the author in 1875, in 
which he maintamed that the Upper Greensand does not ex- 
tend further in a northwesterly direction than West End Hill, 
near Cheddlngton, in Backmghamshire, that the Cambndge 
Greensand is merely a nodule-b^ at the base of the Chalk Marl, 
resting unconformaDly upon denuded Gault, to the upper part of 
wblch^ the greater portlra of the fauna belongs, and that the 
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neBiainder of the fainiA, belonging to the depoiit itielfp coniisti of 
■pedeijproper (0 the Chalk Mari rather than to the Upper Green- 
antid. The object of the paper wu to indicate certain odditioni to, 
and oorrecUona in, the llat of foaiila upon which these concluHiona 
were aupported. The followlM Gault species were indicated aa 
not piCTlouily identified In the Cambridge Greensand . — NatUilus i 
Ofruahii, Deah , N. w^quaits^ Sow ; T^AmHienIegant^ D’Orb. , (7) 1 
71 emennanus, D'Orb. , Omtthopus AtstocAeila^ Gardn ; ' 
Brachysioma an^ulan^^ Seeley ; TUrbo picUtianus^ D’Orb. , ' 
Bliuro(omapia regina^ Piet, and Roux ; (?) P Uttnana, Fict and | 
Ruux p Pfcttn rauiimanui, D’Orb ; P. subacutus, D’Orb. , and 
Lima rau/intitna, D’Orb, The author described aa new ape- 
cies ; — Turriitfes nobi/is, Nautilus^ ap, nov , Naticti Injutrgata^ 
Wertia nodidosa^ and L%ma int^rlmeata^ and noted several cor- 
rections in the nomenclature adopted in hts former list — On the 
beds between the Gault and Upper Chalk, near Folkestone, by 
F. G Hilton Price, F.G S The author described the characters 

? resen ted by the beds between the Gault and Upper Chalk near 
Folkestone, indicated the foudi contained in them and their range 
in this division of the Cretaceous senes, and discussed the classi- 
Acalion of the deposits and their equivalence with those recogniaed 
by other writers, 

Anthropological Institute, March 13 — Mr. John Evana, 
F.R.S , president, in the chair The President exhibited a hafted 
bronze celt, with its original wooden handle (which was covered 
with brass plates), found near Chiustc — Mr. Biddulph Martin 
exhibited some pottery, shells, and other remains from a sup- 
posed kitchen midden at Smyrna, which, the president pointed 
out, was of comparatively modern date. Some Hint arrow-hea^, 
BcrapcTB, , from Ditchlev, were exhibited by Capt. Dillon, — 
Mr Hyde Clarke then read a paper on the Himalayan origin of 
the Magyar The object of tins paper was ^to show that lan- 
guages of Nepal, &c , in the llimaJayas, formerly called Sub- 
dravidian, are to be class^ed as Ugrlan, and indadr Finnish, 
Magyar, Lap, and Samoyed aBimties. In connection with the 
exteoBion of the Ugrian area and possible centre to High 
Asia, the author entered on the question of the ongui of 
the Msp^ars. After referring to the Magyar, Khun, dec., 
in the Hhnabyas, he proposed as a solution that the attack 
on Pannonda had been made by Avar 01 Khunzag traders 
from the Caucasus speaking a Vasco-Kolarian language, and 
with a main body of Ugnans, the language of whom prevailed 
on the extinction of the former. The author dissented from the 
Ugrian clossihcalion of Accad and Elniscan, giving other pre- 
historic examples for the Accad words in Lenormant, claimed 
^ him and M, bayous os Ugrian. Messrs. Bertin, Salymos, 
Rees, the President, and others, took part in the discussion — 
The Director then read the following papers by Mr, Hector 
McLean : — On the Scottish Highland language and people, and 
on the Anglicising and Gaclicising of surnames. 

Physical Society, March 3 — Prof G. C, Foster, president, 
in the chair — The following were elecled members of the Society i 
— Mr. J, A Fleming, Mr P le Neve Foster, and Mr b. llaU. 
— Prof. Foster showed experimentally the polarisation of heat 
rays, employing two large Nicol’s pnims of 2^ inch aperture, and 
a thermopile surrounded by a double jacket and connected with 
a Thomson galvanometer as arranged by Mr. Latimer Clark for 
showing very sbght indications to an audience. When the prin- 
upal sections of the prisms were at 90° to each other only a 
slight movement, doubtless due to an initial heating of one side 
of the pile, WOE observed j and the amount of the deflection was 
found to increase steadily up to about sixty divisions on the 
scale os the above angle was diminished Prof Foster exhibited 
the results of eirpenments made to determine the intensity of a 
source of heat by this means, and they were very concordant. — 
Mr. Latimer Clark then explained the arrangement of the gal- 
vanometer used The image of an arrow-head or other form of 
iiulex projected by means cu a limelight at the further end of the 
room traverses a telescopic object-glass about two feet distant from 
the lamp and falls on a square silvered plate of gloss suspended 
from the needle of a Thomson galvanometer, whicli is rendered 
steady in the ordinary way by a platinum spade in water. The 
reflected Image then traverses the whole length of the room and 
falls on a large scale placed in front of the audience, and, by such 
■n airaDgcmesit, the mgtnunent may be at any distance from the 
scale, and yet the image will not be unduly magnified. A 
method Is employed for Dnnging the needle rapidly to rest A 
few thcnno-electnc couples ore placed above the lamp chimncyp 
thka being kept constantly hot, iM the terminals are united by 
a wire which ia coded several tlmee round the galvanometer ; 


the circuit is closed at the moment when this subsidiary cur- 
rent will tend to neutraliEc the motion of the needle. — 
Prof Guthne Incidentally mentioned that the difficulty experi- 
enced in separating the fibres of a cocoon thread may be 
obviated by boiling ilie ilncad. in carbuualc of potash, when ihe 
natural resin is saponified and the fibres may be easily split — 
Mr Wtiton then explained some difficulties he has met with in 
constructing a Holtz electrical machine, especially with referenLe 
to the windows and armatures, and he exmbited two machines 
which he recently made, from one of which a spark five or six 
inches in length can be obtained , this apparatus is so arranged 
that it can be taken entirely to pieces and packed in a very 
muderale-sized case. After carefully pointing out the difference 
between an ordinary machine and the Birch machine, ho 
proceeded to consider the theory of the Holtz machine, 
and explained how he was led to construct an instrument 
in which there were no windows, the armatures being 
placed on the face of the fixed plate next to the moving 
plate, but the result was not satisfactory lie then made the 
larger machine provided with six fixed and six moving plates, 
ana the windows were replaced by holes ji inch m diameter 
travened by short pieces of tape glued to the paper armatures. 
The initial charmng of the armatures is effected by means of a 
due of ebonite n^xed to the mam axis of the machine, which is 
lightly held by the fin gen and caused to rotate Electricity is 
thus generated and points projecting towards it and communicat- 
ing with points in the neighbourhood of the armatures cause 
them to become charged , after this, electricity ib generated with 
CTeat rapidity. — Prof MacLeod gave some details concerning 
the working of a large Uoltz machine which he drives by a 
turbine, lie finds that after it has been in action for nearly an 
hour a much greater force is required to work it, and he suggested 
a theory in explanation of this phenomenon By keeping the 
machine dry under a glass shade reversing effecLs are entirely 
avoided as well as the necessity for varnishing the plates. 

Entomological Society, March 7 —J W. Dunning, F L.S., 
vice-president, in the chair — Mr, Douglas exhibited a specimen 
of the Longicom Beetle, Alonuhammus ju/ar, brought to him 
olive, having been captured m a garden in the Camden Road ; 
also a melanic vancty of Orthona mspteta^ taken at Dunkcld.^ 
Mr. Iludd exhibited some interesting varieties of British Lcpi- 
doptcra taken near Bristol and in South Wales , amongst them 
were Lycana altxts^ Sphwjc Itgustri^ Boat mia npamiata, the 
latter a black variety. — Mr Champiun exhibited specimens of 
Cardtophorus rujipts^ a species new lu Britain, taken by Mr. 
J. Dunsmore, near Paisley, also a British example Aphwi^s 
scrofd from the collection of Mr Duns more, who unfortunately 
had no note of Its locality — The becrclary exhibited a specimen 
of an Isopod Crustacean which had been forwarded to him by 
Mr, J. M. Wills, surgeon, s s. City of Catiicrbut y^ who stated 
that it was found occasionally parasitic on the flying fish, and 
generally close to the pectoral fins. Mr, Douglas read an extract 
from a letter from Dr. Solilberg, who had recently returned from 
an excursion to the neighbourhood oi the Yenisei River and the 
extreme north of Siberia, from whence he had brought a large 
number of msecta, principally Culeontera nnd Hemiplera. 
Amongst the llemiptera were one Ataans^ one Calocoris, two 
Orthotylus, one Ortkops, one PachyUma^ one AntAocortj^ one 
Acomp&coru, five Snfdaf and one CWixa, which appeared to be 
hitherto unknown The species of Saida were Irom the extreme 
north, in Tundra territory — The Secretary read a paper by Mr. 
W, L. Distant, on the geographical diBtnbutian of Ainats 
ar^Jitp/tts, a North American bultcrtly which has recenlly been 
token in the south of England. 

Mineralogical Society, March I4 — Mr, 11. C Sorby, 
F R.S .president, in the chair. — The foil owing papers were read. — 
On a simple method fur loughly determining the index of refrac- 
tion of imaLl portions of transparent minerals, by H, C Sorby, 
F. K S — This con be effected by having a small graduated scale 
attached to the body of the microscope, by means of which the 
thickness of the crystal and the displacement of the focal point 
can be easily measured. From these data the index of refraction 
can be at once calculated with luflicient accuracy to make the 
result valuable in determmative mineralogy. — On a wpentme 
from Japan, by A, If Church, M A — Notes on Vauqutlinitc from 
Scotland, and Cantonite or HamsUe from Cornwall, by Thomaa 
Davies, F.G S, — On an easily constructed form of reflectmg 
goniometer, by S. B, Hannay, F.C.S. — On a peculiar form of 
quartz ciyittls from Australia, by Rev J M Melio, F.G.S — On 
certain black quorte cryitals from Boscaswell Down, Cornwall, by 
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J. H. CoUinii F.G.S. The bUck colour u duo to nuuutc 
of ickorl —On quaxU mduduig bzldei of irOUj hf WiltlnM VltUn. 
— On tbo migbetlc constituent! of ukltabnls ind irdcks, bv J. B. 
Huinav. — On the water cont&inod in mlne^Sk bv J B. Hanik^. 
— On the Noidenilcjnid imn mutsei Tmib GreenUAd« bjp K. T. 
V. Steenstrup, translated by Mr. Rohda, one of the Detibh 
expedition. The author contends that the Iron is n nAtumi 
constituent of the basalt, and not of meteoric origin. 

Infetitulion of Civil Engineere, March 13 —Mr. Geoive 
Robert Stephenson, pretidenti in the chair — Hia Majesty the 
King of the Belgians was elected by acclatnation an honoiary 
member The paper read was on the transmission of motive 
power to distant pointsi by Mr H. Robmion, M. Inst, C.E. 

MANCHE 5 TEH 

Literary nnd Philosophical Sociek/i December 4* 1876. — 
Charles Bailey in the chair — Notes on a botanical excursion in 
the Aberdeenshire Islands in July, 1876, by Mr. Thomas Rogers. 

December 26, 1B76. — A notice of some organic remami from 
the ichista of the Isle of Man, by £. W. Binneyj presidcnti 
F.R.S.i ficc. 

January 9 — £. W. Biniiey, F.R.S , F.G.S , president, 
in the chair — On the poisonous properties of yew-leaves, 
by James Bottomley, D.Sc. — On the luminous sulphides of 
M. Ed. Becquerel, by William Thomion, F.R.S. E. — On the 
types of compound statement involvmg four classes, by Prof. 
W K Cliilbrdj M.A , F.R.S. Communicated by Prof. W S. 
Jevons, M.A , F.R S, 

Januiry 23. — Results of the monthly observations of the mag- 
netic dtp, honLOiita .1 force, and declination made at the magnetic 
observatory of the Owens College, from Januaiy, 1874, to 
December, 1876, inclusive, by Prof. Thomas H Core, M.A. 
Communicated by Prof. BaUour Stewart, LL D., F.K.S. 


Geneva 

Physical and Natural Hlatory Society, February i. — 
M Alphonse Pavre presented a geological map of the Canton 
of Geneva on the scale of itItvi intended to enlqrhten agricul- 
turists on the management of the soil for their v^ous crops. — 
Prof. Sebiff desenbed the researches he had made on the pro- 
perues of nicotme is a poison, and on the part played by the 
Lver in such poisoning 

February 15. — M. £. Renevier, piofessor at Lausanne, exhi- 
bited to tne Society his geological map of Vaudolsei Alps, on 
the scale of Tviinri u also several sections which complete iL 
It mcludes principally Ibe mass of the Diablercts and the neigh- 
bouring spurs on the right bank of the Rhone. — f’rof Wartmann 
■howei a small apparatus intended to prove the impulse which 
an induction spazL in a rarefied gas 11 capable of giving in the 
direction of its length. — M. Raoiu Pictet described various ex- 
penmenls made by himself^ and proving the great facility with 
which sulphuric acid is diilued tmough caoutchouc. 


Paris 

Academy of Sciencei, March 19. — M Peligot in the 
chair. — The following papers were read * — Obaervationa of 
tempeiaturfe at the Museum of Natural History, duniig 1S76, 
with electric thennometen placed at depths of i metre to 36 
metres under gioand, as also in air and under graas-covered and 
bare ground, by MM. Becquerel Tde reeuTts are nearly the 
same as were obtained before. General Monn, remaikuig that at 
only 10 to 12 metres depth he found a nearlv constant tempera- 
ture of 11°, suggested the use of underground air, drawn through 
pipes, to produce a constant temperature where it might be 
required (as for conservation of meat, &c.) — On the decomposi- 
tion of bioxide of barium in vacuo, at the temperature of dark 
red, by M. Bousilngauli;, The whole of the oxygen could be 
thus extracted. On removing the icmrce of heat the bioxide wu 
reconstituted Bioxide Of barium, then, cannot exist in vaetto at 
a dark red heat. — Physical and mechanical aciloUa of Incandescent 
and atrongly Compressed gasei from combuitiota of powder. 
AppBcalion of the facti to certain characters of meteorites and' 
boudci, by M. Daubr^. The facts of experiment item to 
explain :~(l) the alveolar cavitia ot cupulte In iheteorttei j (2) 
the pethliar clouds, smoke, or dust, t^hich (bllotr the dlsap^ar- 
ance of the Incandncent mass , (3) the dult df cojtnlc tnlgili 
which ia thus expAnded In our atmoiphm, not only by comb^^ 
don and vohitiJliatlqo, bilt by pulveniation At ^a high tedipera^ 
hire.— On the fiifld^ntll IhvirliMi Of the Mniry fbMt Of tbi 
eighth degree, bp Mr. SylvtMAr.— On thO paUtehtOloglMa 


[MarcA 2% 1877 

of trees, ihrub^ and bushei indiginoiis in ^ south of FianoA 
that Ate sMAlte fco cold in dAvute iHuteii^ M M. Marthu. Me 
c<^den thetn to be the nirviVots of the mrra which coveted 
ihoM parts during the TeHLuy period. We have here plants 
exotio as regards fj>w/, while other plants ate exotic as regards 
j/act. At Montpellier and ManeUles the annual averigh of 
absolute minima of temperature are — 92V and — 5 ‘95” respec- 
tively. — On the experiments made at Prdgnv by the canton of 
Genevm by M, Boulcy. He had eTTObeouiIy given the Swiss 
Federal Government the credit of the experiments — M Hebert 
was elected member in the section of Mineralogy in room of the 
late M. Ch. Salnte-Claire DevUle. — On the phosphoresoenOe of 
orranic bodies^ by Mr. Fblpsuta. Apropos of a recent note, he 
calls attention to his mcmeU- on noctilucine, the first organic 
body known to be phosphorescent by slow oxidation, like phop 
phorus in the mineral kingdom, — Propositions of algebra and 
geomctiy deduced from consideration of the cubic rooti of unity, 
y M. AppelL — On the curvature of surfaces, by M. Seiret. — 
On a problem compriiing the theory of elimination, by M. 
Ventcjoli — On the suspension of water in a vessel clos^ below 
by a tissue with Urge meshes, by M. Piatcan. — On a amgular 
fact of production of heat, by M, Olivier. — On the reform of 
some processes of analysis used m the laboratories of agncultural 
stations and observatories of chemical meteorology , first part, 
Ammonlmetry, by M. Huuzeau. His method Is to use stable 
vinous red htmufe, which will reveal free aminoma in solution In 
water containing oilly nnrUinr end tTnriim of its weight of 
that substance The proportion is deteunln^ by pouring mto 
the litmus-coloured liquor a weak titrated acid till dLsappeorance 
of the original red. — On Mhe preparation of crystallised acetate 
of magnesia, ahd on the fermentation of this salt, by M. Fa- 
troulllard, — On a simple mode of production of certain mono-, 
bi-, and tri-chlomed acids, by M. Demar^ay ^Transformation 
of normal pyro-tartanc acid into dibromo |wrotartanc and 
dibromo-BUccinic acids, by MM. Reteiul and Bourgom. — ^Ac- 
tion of chlorochromlc acid on anthracene, by M. Haller — On 
the constitution of pseudo-purpurine , continuation of researches 
on the colonnng meters of m^der, by M. Rosens tiehl. Pseudo- 
purpnrlne 11 sufSciently unstable to pti^uce by its partial destruc- 
tion the other colouring matters in madder (alLzarineexlepted) — 
Experiments on muscular tonicity, by M. Carlet. A miisde gene- 
rally contracts afier section of a nerve, before final reloxahon. 
Thu is due, the author says, to the increased excitability of the 
nerve In rare cases, where the nerve is cut wlihont excitation 
(at one of Bridge’s ** nodes" perhaps), relaxation begins at once. 
Elongation immediately after section u due to not flares- 

duy, tne extensor muscles being stronger than the flexors, — On the 
modlflcations m the egg of phanerocarpous meduiis bsfure fecun- 
dation, by M, Giard. — On the age of elevation of the Margerldei 
by M, Fabre. — On the formation of thunderstorms, by M. Zundel. 
— Chmeal and therapeutical researches on epilepsy and hysteria, 
by M, BoumeviUe. From two analyses of portions of hver 
from an epileptic patient who hod taken, in four monthi, forty- 
three grammes of ammoniacal sulphate of copper (and died of 
pulmonary tuberculosis 2| months after cessation of the treat- 
ment), the total amount of copper in the liver was estimated al 
236 nuliigrammei and 250 nun. 
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THE GEOLOGICAL SURVEY OF OHIO 
Report of the Geological Survey of Ohio. Vols. I. and II. | 
Geology, and I and II Pal<t ontology. (Columbus, | 
Ohio Nevina and Myers, State Printers, 1S73-5.) I 
T N the reports of American Scientific Surveys we have 
^ become accustomed to find that the results are as new 
d interesting as the methods of working are original 
and ingenious Few of the Stales are more richly 
endowed with the elements of prosperity and stability 
than Ohio, and yet she has but recently come into the 
field with her contribution to the knowledge of her own 
geological structure and natural history It is gratifying 
to know that this contribution can well afford to be tried 
by the high standard attained by the reports already 
issued by many of the neighbouring States 

The survey just completed 19 technically Ihc second 
but practically the first geological survey of Ohio, taking 
into consideration how long ago the former survey was 
disbanded, and how short was its rm of life 

In 1836 the legislature appointed a committee con- 
sisting of Dr. Hildreth, Dr Locke, Pi of. Kiddell, and 
Mr. Laphani, to repoit On the best method of obtaining 
a complete geological iprvey of the State, and to estimate 
the probable cost In the summer ol that year thiec of 
these gentlemen m.idc reconnaissances, while the fouith 
analysed iron ores and limestones. A year after the 
appointment of the commiitec, the legislature, on its 
recommendation, created a geological corps, comprising 
a state geologist (Prof. W. "W Mather) and six assistants 
During the summer of 1837, the .State geologist and three 
assistants prosecuted geological explorations, two a^^sist- 
anls being absorbed by zoology and topography Next 
summer the survey was continued on a similar footing, 
but a financial panic having bmken out, “ the legislature of 
1838-39 made no appropriation for the contimiatiun of 
the geological survey, and it was at once suspended In 
apitc of the disadvantages under which this early survey 
laboured in being almost entiiely without palaeontological 
assistance, its two annual reports were much appreciated, 
and the short-sighted economy that led to its disband- 
ment was soon regretted by the citizens of the State 
Although several attempts were made, what with the de- 
falcations oT a State treasurer, the building of a costly 
state-house, and the great Civil War, Ohio was not finan- 
cially in a position to rc- establish a geological survey till 
the year 1869, 

According to its constitution, this new survey was to be 
begun (and was begun) on June i, 1869, and was to be 
finished in three yeais It was required “to make a 
complete and thorough geological, agricultural, and 
mineralogical survey of each and every county in the 
State." To the chief geologist the act of legislature 
allowed three assistants, and a number (generally eight 
or nine) of temporary local assistants were employed and 
paid from a fund provided for “ contingent expenses.'* 
One of the assistant geologists was to be a chemist. We 
can Me in the organic law of the survey no provision for 
a palaeontologist, and presaipc that the appointment of 
that officer was authorised by one of the subsequent Acts 
Vql. XV.— No, 388 


of Appropriation. At any rate. Prof. J S. Newberry, 
having been appointed chief geologist, conjoined with 
himself two assistants, a paleontologist and a chemist, 
and it can hardly be disputed that this was the best 
possible disposition of his forces, however desirable a 
large increase in the number of assistants might have 
been. 

Such then is the scale on which a State, having an 
area of 39,904 square miles, plans its geological survey. 
Considering the number of woiking days m a year, the 
number of the field geologists, and the area of the State, 
many will not hesitate to decide that the character of a 
reconnaissance was stamped on the survey by its framers 
from the beginning. Hut it should not be forgotten that 
there are circumstances which render the geological 
mapping of Ohio exceptionally simple. The Palaeozoic 
rocks which form its framework are so undisturbed, that 
over areas of sometimes thousands of square miles, only 
one formation makes its appearance at the surface, and out' 
crops are therefore little more than contour lines We are 
accustomed in this country to think of “ dip ” as something 
visible to the naked eye, and measurable with a pocket 
clinometer ; and as producing, by its relation to the 
contour of the ground, endless variety in our geological 
boundary-lines 1 n Ohio it appeal s that the method of ascer- 
Uiining the degree of dip 15 to set up half a dozen or so of tngO' 
nometneal stations, several miles apart, and carefully lake 
the levels of the outcrop at the several points ho far as we 
have noted in reading the Reports, there is not a dip m the 
whole slate that would make an appreciably stiff railway 
gradient Then we are informed by Prof Newberry that 
“faults in which the displacement amounts to moie than 
one foot arc very rare in the Ohio Coal-field,’' and that the 
greatest known has a down-throw of 3 feet In Kurope 
the complications produced by faults frequently add the 
excitement of a puz/le to the labours of the ficJd-gcoIogist 
and just as often leave an irritating clement of uncertainty 
to embitter the satisfaction with which he is apt to regard 
his finished work Then again there are n(l igneous rocks 
in Ohio and no mctamorphic rocks in the ordinary sense 
of the term. Indeed it may almost be said that over 
large tracts there are no rocks it all. Thus in one county, 
“ consisting of twelve towns," / c. 432 squ.irc miles — exactly 
the area, let us say for comparison's sake, of a whole sheet 
of the I -inch Ordnance Map of Scotland — the rock 15 
deeply covered with drift and is never seen, having been 
reached by boring at one point only, at a depth of iio 
feet. 

On the other liand, the very simplicity of the geology 
of the .State makcb it a typical region by which other 
lands may measure their geological scale, and on this 
account it becomes necessary to survey it with minute- 
ness and care. If Ohio renders this service to the neigh- 
bouring states, each of these has already given an 
equivalent. As U happened, when the late survey was 
begun, Ohio was almost surrounded by a belt of states 
which had got ahead of her in the work, and whose 
completed labours greatly simplified her task at the 
same time that they presented discrepancies which could 
only be reconciled on her neutral ground 

Although it was originally intended that the survey 
should be finished m three years, its field work lasted for 
five, the average annual cost being 8i7,J55- 
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We have now before us a portion of the Anal Reports 01 
the Survey. These consist of two volumes of Geology, two 
of Pa]£contologyi and two of Sheets of Vertical Sections (a 
sheet of Vertical Sections, by the way, is called a Map " 
in the American language). Besides these there have 
already been published three volumes of Annual Reports 
of Progress, two of them containing Accounts of the 
Geology of Counties, In substantially the same form as 
that followed in the Final Reports, A third volume of 
Geology, to comprise by far the most important counties 
in the coal-field, is ready for publication and “ awaits the 
action of the Legislature.’^ "The matter for the third 
volume,” says Prof. Newberry, "has been, to a con- 
siderable extent, prepared since the appropriations for 
the salaries of the geological corps were discontinued 
Much of it is, therefore, a gratuitous contribution with 
which the corps should be credited when a comparison is 
made between the value of their services and the com- 
pensation they have received.” Materials for a third 
volume of Palaeontology have been accumulated, but the 
chief geologist docs not speak confidently of his chances 
of getting a grant to defray the cost of its publication. 
It would be a thousand pities that the State which has 
been at the expense of collecting this information should 
sot secure the credit and advantages involved in its offi- 
cial publication. Otherwise, the matenals will have to 
be hunted through the transactions of American and 
foreign societies, and will be as good as half lost. 

A volume on Economic Geology is far advanced, but 
six months' time and from 94,000 to9jpOoo are estimated 
as necessary to complete it. A volume on the Zoology 
and Botany of the State is also ready for publication at a 
triAing expense. 

Lastly, " a general geological map of the State can be 
prepared at a cost not greater than { 1,500.” 

It will thus be seen that there still remain to be pub- 
lished some of the absolutely essential parts of the work 
of the survey. For scicntiAc purposes the geological 
map stands fi|pt in point of necessity It is not too 
much to say that it is chieAy by its general geological 
map that the survey will be known and judged abroad. 
It is indeed possible to construct a sort of geological 
map from the county and other sketch maps and infor 
mation scattered through the volumes, and the writer has 
done so for his own satisfaction and as a means of 
mastering the Reports. But we can afArm with con- 
Adence that this is a labour that few will undertake, and 
which it would be much better that the oiAcers of the 
Survey should perform once for all. The county maps, 
as will readily be understord from what has been said 
about the undisturbed condition of the rocks, are sim- 
plicity Itself, being generally rectangles, crossed on an ave- 
rage by three boundary-lines inclosing four dabs of colour. 
But the general map will doubtless contain outcrops of 
coal and ironstone seams, the positions of oil and brine 
wells, fossil localities, and numerous other details, whose 
bearings can only be properly estimated when seen in the 
mass, or which it is the function of a geological survey to 
record, since for economic purposes the registration of 
all mining enterprises, whether failures or successes, is 
of permanent value. In her own interests we cannot 
doubt that the State will at once provide for the pubhea 
tion of the volume on Economic Geology, depending as 


■he does to a large extent at present, an(l as she Is certain 
to do still more in the not very distant future^ on her 
mining industries. 

If we may judge of the promised volumes on Falson- 
tology, Zoology, and Botany from the results already 
before us, we are cotAdent that their publication wiU 
place scientiAc workers in Europe as well as America 
under a debt of gratitude to Ohio, and we trust they will 
not be withheld. 

It appears that when the Arst volume of the Final 
Report was ready, the Legislature ordered that 
edition should consist of four times the number of copiS 
estimated by the chief geologist as likely to meet the 
public demand. It is to be hoped that a similar spirit 
will induce them to complete the Survey’s publications, 
A survey by four geologists, in three years, of a country 
one-third larger than Scotland, must soon have been felt 
to be impracticable, more especially if it was meant that 
the whole of the surveyor’s labours, writing as well as 
Aeld work, were to be compressed within the three years 
over which it was originally planned that their salaries 
were to be continued. A conscientious desire to Anish 
their work having kept the officers of the survey in the 
Aeld (doubtless with the approval of the legislature) for 
two years beyond the estimated time, the results of their 
zeal and skill ought not to be thrown away. There need 
be no hesitation in admitting Prof. Newberry's assertion, 
when he " claims ” " that .an hone# and energetic use was 
made of the time and money expended on the Survey, and 
that Its fruits will be worth much more than their cost to 
the people of Ohio.” 

We must refer the reader to the Reports themselves for 
the valuable information with which they are crowded. 
We can only notice brieAy the leading scientiAc results, 
and some points of more than usual interest. 

The rock-formations exposed in Ohio form an almost 
unbroken series, ranging from Lower Silurian to Car- 
boniferous, inclusive The principal feature in the geo- 
logy of Ohio 15 undoubtedly the " Cincinnati axis,” and to 
this the late Survey has justly devoted much attention. 
This great arch, passing through Cincinnati and the west 
end of Lake Erie, brings to light the oldest rocks of the 
State. It has hitherto been understood to be a minor 
Aexure of the same date as the elevation of the Appala- 
chian chain, to which it is, roughly speaking, parallel. 
But the investigations of the recent Survey have proved 
It to be much older. While the Appalachian chain does 
not appear to have been elevated until after the Carboni- 
ferous epoch. Prof Orton has made the discovery that a 
large portion of the Cincinnati region was a land-surface, 
and suffered erosion towards the close of Lower Silurian 
times. The denudation of a synclinal arch and conse- 
quent exposure of deep-seated strata would not, of course, 
alone suffice to prove this ; but the insular character of 
the Lower Silurian land of Cincinnati is rendered certain 
by the occurrence of pebbles derived from it in conglo- 
merates at the base of the Upper Silurian deposits, and 
by the manner in which calcareous strata of that age, as 
as well as some Devonian limestones, thin out on ap- 
proaching what must have been the shores of the island. 
It IS not BO clear whether the island was or was not 
entirely submerged in Devonian and Lower Carboniferous 
times. On the other hand, Frol Newberry and his col- 
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JcBguea have satisfied themselves that during the depo- 
sition of the Upper Carboniferous or Productive Coal- 
nieasures, the Cincinnati land formed a barrier betHrecn 
the marshes of Ohio and Indiana , in other words, that 
the Alleghany and Illinois Coal-l^elds were never united, 
at least as far south as Alabama and Arkansas, where 
wide-spread tertiary deposits obscure all evidence bearing 
on the point. 

It 15 important," says Prof. Orton, ** to mark the 
following fact distinctly, viz., that there is quite a broad 
at the summit of the fold in which the beds have 
but little dip It 15 hard to speak of an axis without 
involving the idea of a line, but there is probably no part 
of this region of less than a score of miles that deserves, 
by way of excellence, the name of the Cincinnati axis. 
In other words, this fold has a broad and flat axis, rather 
than a linear one " The elevation has been so gentle and 
so gradual that direct visible evidence of unconformable 
succession is hardly to be expected. 

No reader will fail to be struck by the important place 
accorded to chemical geology in the Reports. This por- 
tion of the work has been done mainly by Prof. Wormley, 
and adds greatly to the value of the survey as a whole. 
He has not confined his investigations to minerals of im- 
mediate economic importance, but has placed on record 
many analyses that must for a long time to come be 
drawn upon with advai^age as the development of the 
resources of the State goes on. Especially as regards 
limestones and cement-stones and the amount of sulphur 
in thtf various coal-seams, very complete and useful infor- 
mation is given. 

More than a score of counties 'Mie wholly within the 
limits of the productive coal-measures,” and of nearly as 
many the geological surveyors pronounce without hesi- 
tation that ** the soil will necessarily always be the source 
of their greatest ^material wealth." It sounds strange to 
hear already from such a rich agricultural district as 
Western Ohio the cry of exhaustion of the soil, but as all 
the surveyors without exception sound the note of warning 
against unskilful fanning, it is evident that ere long 
science will have to be called in Co assist nature if the 
productiveness of the State is to be maintained. 

Although doubtless to be discussed more fully in the 
volume on economic geology, the coal and ironstone 
seams of the great coal-field, and the salt, oil, and gas 
industries receive much attention in the various county 
Reports. Prof. £. B. Andrews furnishes a chapter on 
coal which is full of interesting facts. Mr M. C. Read gives 
a plan of a coal-mine in Trumbull County, which shows 
how very local was the formation of the seam. The coal 
thins out on every side, and presents the outline of a long 
winding swamp with branching creeks. 

The importance of the ironstone beds in Ohio is well 
known. A black-band in Tuscarawas County locally 
attains, according to Prof. Newberry, a thickness of 
12 feet. 

The excitement caused by the discovery of the oiJ-wells 
of Pennsylvania and Ohio will yet be fresh in the me- 
mory of our readers. The conditions under which petro- 
leum occurs are well illustrated in the Reports. There 
must be a mass of carbonaceous shales from whose 
organic contents the hydro-c^bons are slowly distilled, 
and an overlying porous 'rock for the storage of the pro- 


ducts — best of all a jointed sandstone with an imper- 
vious stratum for a roof— if dome-shaped so much the 
better. When these conditions arc present the oil is 
ready for the fortunate landowner, and his luck is the 
greater if he happen to strike a joint where a quantity 
can collect. So well is this now understood that when a 
well shows symptoms of giving out, a torpedo is exploded 
in it to loosen up the rock and open out the way to 
neighbouring fissures. Carbonaceous shales, yielding oil, 
are met with at various horizons from the Huron (Devo- 
nian) upwards. 

Carburetted hydrogen gas occurs under similar con- 
ditions and IS now expressly bored for The town of 
Frcdonia, N Y., has been lighted up with natural gas for 
more than forty years In Knox County, Ohio, two wells 
were sunk to the Huron shale. ” At a depth of about 
600 feet, in each well, a fissure was struck from which gas 
issued in such volume as to throw out the boring tools 
and form a jet of water more than 100 feet in height. . . 
One of these wells constantly ejects, at intervals of one 
minute, the water that fills it It thus forms an inter- 
mittent fountain 120 feet in height. The derrick set 
over this well has a height of 60 feel. In winter it 
becomes encased in ice, and forms a huge translucent 
chimney, through which, at regular intervals of one 
minute, a mingled current of gas and water rushes to 
twice its height. By cutting through this hollow cylinder 
at Its base and igniting the gas in .a paroxysm, it affords 
a magnificent spectacle, a fountain of mingled water and 
fire which brilliantly illuminates the icy chimney. No 
accurate measurement has b een made of the gas escaping 
from these wells, but it is estimated to be sufficient to 
light a large city." Unfortunately there is no large city 
to light. 

Geologists had a right to expect from Ohio an important 
contribution to their knowledge of the Glacial period, and 
Piof. Newberry and his colleagues have not disappointed 
them. The chief geologist sums up the results of the 
Survey in a masterly essay, and it is satisfictory to find 
that his views to a great extent corroborate the conclu- 
sions at which glacialists in Europe have arrived. Want 
of space compels us to allude to these in the briefest 
manner, The cold came on at a period when the land 
stood considerably higher than at present, as is proved 
by numerous river channels deeply buried beneath the 
drift. A widc-spread boulder clay or hard-pan, the pro- 
duct of a land ice-shect radiating from the Canadian 
Mountains marks an early, and the greatest, development 
of the cold. A subsidence followed on the retreat of the 
ice-sheet, and a stratified clay was deposited over low- 
lying portions of the hard-pan. Then a forest covered a 
large portion of the glacial d^btis^ and this furnishes 
remains of the mammoth, mastodon, and giant beaver. 
Another submergence covered the forest- bed with the 
loess of the Mississippi Valley, and icebergs strewed 
boulders from Canada over the State. Much of the older 
dnft was reassorted amd heaped up into kaims or eskars. 
Lastly, the sea gradually retired, occasionally pausing, 
and giving rise to terraces in the nver vallcjrs. 

Intimately connected with the Glacial period were the 
hollowing out of the great lake-basins, and numerous im- 
portant changes in the drainage-system of the continent. 
Taking Lake Erie as the simplest case, it is clear that its 
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basin was not excavated during the greatest extension of 
the ice-sheet, which, as shown by the strise on the higher 
ground, passed directly acioss the valley. But in the 
bottom of the valley the striii; point up the lake, and this 
fact makes it probable that the excavation of the basin 
was the work of local ice, in other words, that it dates 
from a time when the valley-glaciers had ceased to 
coalesce The islands near the upper end of the lake arc 
wrought out of hard Comiferous sandstone and Water- 
limc exposed on the crown of the Cincinnati anticline. 
This hard bairier, Prof Newberry believes, opposed an 
obstinate resistance to the passage of the glacier, and was 
consequently left in comparative relief 

The Ohio geologists without exception appear to be 
sub-aenalists, and indeed, the scenery of the State— such 
as it 15 — could hardly admit of any other explanation. It 
would not be easy to connect valleys of some hundreds of 
feet in depth with faults of less than a yard 

Of the palaeontology of the Reports, we need only say 
that it is a remarkable proof of the enthusiasm, energy, 
and success of the late Prof. Meek and the naturalists who 
assisted him, several of them without any compensation. 
The publication of the Survey as a whole marks an epoch 
in culture as well as in material progress, in which all the 
well-wishers of the State must rejoice. 


OVR BOOK SHELF 

History of Ntpal Translated from the Parbatiy.l, by 
Munshi Shcro Shunker Singh and Pandit Shii Crun.i- 
nand With an Introductory Sketch of the Countiy 
and People of Nepal, by the Editor, Daniel Wright, 
M A., M.D (London, Cambridge Warehouse, Cam- 
bridge, Deighton, Hell, and Co., 1877.) 

Thl Cambridge University Press have done well in pub- 
lishing this work Such translations are valu.ible not 
only to the historian but also to the ethnologist , perhaps 
more so to the latter than the former, as the very myths 
with which a people arc apt to adorn their own his- 
tory may become, in the hands of a cunning ethnologist, 
a clue to thiir racial connections Dr W right's Intro- 
duction IS based on personal inquiry and observation, is 
written intelligently and candidly, and adds much to the 
value of the volume The coloured lithographic plates 
are interesting. 


LETTERS TO THE EDITOR 

[ TJif Editor dots not hold himself f t vfonsiidc for ofitiions expressed 
hy hi \ con tifondmls Neither can he iinduiaLe toielmn^ 
or to cone^pond y/ith the •wnto\ of rejected nianmmpts 
No notice ts taken of anonymous communuations ] 

The First Swallow at Menton 

The fust Bwnllow arrived here alone in the rain on Monday, 
March 19. Ii entered the best room of the curi by one of the 
windows which chanced to want a pone, and the good old man 
immediately removed a pane from the other window, by which 
the swallows have been in the habit of going in and out. 1 did 
not hear of the arrival of this Eummer resident until the 33rd, 
when 1 immediately paid it a vnit It is sliU solitary but not 
oncomforLable , iL Hits about the room from place to place, and 
from nest to nest, twittering very contentedly ; and when a 
bright hour comes it flies out, where, sporting m the sun it soon 
makes a heaxiy meal But it has amved decidedly too soon, lor 
It haj found as yet mostly wet and rather oold days with snow- 
covered mountains fur Us immediate surrounding. Such, how- 
ever, U the climate of this place, dUBcuIt to conceive by un- 
travelled Englishmen, that 1 at this moment bask outside in the 
inn, soothed by the iinging of birds, surrounded by flowers and 
battorfliei, and the green trees with their golden fruits. 1 am in 


the midst of summer, and yet I have but to turn my head, and 
there, close at hand, are the mount mna white with snow. 

The coldest weather we have had this winter began with this 
month. The only time 1 have seen ice was on the morning of 
March i. (On the preceding night, I se^ by a letter to Na,tuhv, 
vol XV p. 399, that the thermorneler at the Stonyhiirst Observa- 
tory went down to g’’ 1 F , the lowest temperature there recorded 
dunng the last sixteen yean.) That morning, cheated by the 
serene stillness and the bnght sunshine, I, before getting out of 
bed, resolved to make a journey to the sea-side — a distance of 
about three miles A lunch was inunedinlely packed up and the 
donkey of the curi borrowed for the occasion As soon os I 
descended into the valley — Cabrolle*?, consisting of some dozen 
holibcs, all the dwellings of peasant::, and hung on the mountain 
side like so many birds* cages or birds’ nests on the back wall of 
a court, open only to the souili, is 300 feet above the level of the 
sea, and enjoys a climate BUpenor to that of the much-vatinted 
Menton 1 am, however, the first itrangtr who has ventured 
to brave the isolation, the inconvenience, and want of ac- 
commodation — Well, as I have said, on descending into the 
valley, a change of Lempeniliirc suggested that it would be 
preferable to have my Italian cloak around me, instead ot carry- 
ing it before me on the donkey ProcLCdiog a little farther, I 
saw with astonishment large quantities of ice in the torrent, and 
in turns of the road looking northward, icicles, thick as my arm 
— which, however, la one of the thinnest — hanning from the 
rocks Still I went forward quite irrationally, carried along 
solely by the force of the impetus with which E started, for, as 1 
approached Menton, I had to make way in tiu face of a biting 
cold wind But I would certainly have shiveiLd over my cold 
lunch among the rocks or luins at Cap Marlin, had not my 
progress leceived a check at Menton, in the for the moment 
irritating discovery that the key of the provisinn-b.ig IiaJ been, 

1 may now say provirlenhally, lost I accepted the liospilality 
of a kind English clergyman, who gave me a nice warm lunch, 
alter which I slowly wound my Way back to my mountain 
retreat, where I dwell almost as cumplclcly removed from the 
winter visitants of these shores as Is the now lonely swallow from 
Its comjinniuns, the summer visitants, which have not unwisely 
made a halt somewhere by the way, 

After this Jong iligresiion I must return for a moment to the 
swallows of Cabrolles They live in the rooms with the jieojile, 
attacliing their nests generally tu the beam which sui)poris the 
ceiling On their ai rival, whether it be by night or by day, they 
enter at once and take possession of their old h.ibiiationb 
Madame Vnlctta, an old woman of seventy- three, has two or 
three times given me a graphic account of how, when she 
was a young woman and had her husband by her side, they 
were both frightened almost to dcalh one night hy something 
which from lime to Liine give a flap-ilap against llic glass of the 
window Madame, however, summoned c«iuragc to urge her 
husband to get up and open the window, which, Ihuugh "all of 
a shake,” he did, when whish I very like a spmt, a weary 
sw'ollow glided past him and was the same instant peacefully 
reposing m its nest, DoiroLAS A Spaldino 

Cabrolles, pr^s de Menton, France, 

March 24 

Coal Fields of Nova Scotia 

In his address to the Iron and Steel Institute (Naiurk, vol 
XV., p 462), Dr Siemens staled that the area of the Coal Fields 
of Nova btxiLia was iS,ooo square miles, and the production in 
1874 1,052,000 tons. If Dr Siemens wdl refer to Dr, Dawson's 
“Acadian Geology," the Reports of the “ Can ai linn Govern- 
ment Geologists,” and Brown’s “ Coal Fields and Coal Trade of 
Cape Breton,” he will find that he has greatly oventated the 
area of tlie Nova Scotia Coal Fields From these sources, 
which I believe are perfectly reliable, I make out that the whole 
area of the Nova Scotia Cool Fields docs not amount to i,aoo 
square miles, distnbuted over the following counties : — 



Squars Miles 

Cumberkond 

aco 

Picton 

34 

Cape Breton 

194 

Victoria 

6 

Inverncsi 

40 

Richmond 

10 

■ 

534 
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To tliu unoQDt, howeverp mut be added the portion! of the 
Cape Breton and Inverness Coal Fielda lying under the se^i 
which, auppoaing the uanis can be worked a di<;tancc of Avl 
nilea beyond high water nark, will make the total area of the 
Nova Scotia Goal hields 859 instead of 18, goo square mileq 
The production m 1874 has also been greatly overstated in 
Dr 5 i emens Table, os 1 find by reference to the Government 
InspfOtOr'B Rq)OTt for the year 1S76, that the production in 1874 
was only 749,127 tons R B 

[Dr Siemens informs Ui that the difference referred to by our 
correspondent chieHy ansts from the f'lct that in Amcnc in re 

S orts Nova bcotia is made to include the maritime proimce of 
Few Brunswick ns well la Cape Breton Island, both of which 
contain large areas of coal fields, allhough those Acids aic aa yet 
very inaperfectly developed 1 he figures given in the a 1 1ress 
were taken from Macfarlane s very elaborate work on the ‘ Coal 
Regions of America With reference to the coal produclion, 
thia should be for the year 1S73, an I is also given on the 
authority of Mac^'arlBnc, who quotes from the Report of the 
Department of Mines — El) ] 


Greenwich as a Meteorological Observatory 

A CAHI I Ui examination of the inteiesling commuiucalion 1 y 
Mr Alexander Buchan to the Scottish Meteorological Society, 
on '* The Temperature of the British IsKnds based on ob<;erva- 
tions for the thirteen years ending 18C j rails to support his con 
elusion (Naiurf, vol xv , p 450) tl at the ] r ix mity of I ondoii 
dots not appreciably influence the temperature as recor led at 
the Royal Observatoiy, and that the tenq crature f Cireenwich 
during recent years has not been m excess of that of surrounding 
districts Ihe evidence is quite the reverse Extracting llic 
figures, given by Mr Buchan in the paper icfcircd to, for all 
the stations within a radius of sixty miles of the metropolis 
sixteen in number besides Greenwich it aj j ears that Llieir mean 
k 50“ 1, that of Greenwich being 50" (5 Allowing for elevation, 
the w||Bes arc respectively 50'^ 68 and 5i‘' 13 Omiltmg, how 
•vefp^veial stations such as Camden Town, winch, forming 
part of London, ii clearly inadmissible for the comparison, and 
Maidstone and Canterbury, where observations were made on 
two years only of the thirteen the temperature of the ten re 
maming stations is 50° 59 I bus, according to data furnished 
by Mr Buchan himself, Greenwich is warmer than the south 
east of Knt,1and generally by more than half a degree (o 54) 
It may be added that, from the same data the temperature of 
the district under consideration north of the Tharoc'i is 50° 5, 
and south of the nver 50“ S II S Ealuv 


Centralisation of Spectroscopy 

In hlB letter (NaiuhI vol xv p 449) Irof Smyth makes a 
statement respecting the new "half prism spectroscope which 1 
cannot help thinking must be founded oti a misapprehension of the 
principle involved This will, I trust, be made clear when my 
paper IS publiiihod in the forllicoming numl er of the / race 
of the Rova] Society , but meanwhile, as Prof Smyth appears 
disinclmeu to wait for a full explanation of the instrument, I 
shall lie most happy to aniwer his objeclions when he informs 
me what particular " laws of Sii Isaac Newton and nature arc 
in opposition to the principle of this spectroscope 

Against Prof Smyth s confident assertion that all definition is 
lost in thu instrument, which he has nevei seen and of which he 
can only know by hearsay, I have only to set the statement that a 
small experimental spectroscope on the new plan, with two 
" half priEms, Is, as a matter of fact, decidedly superior m ilefi 
nitiOD, os well as in brightness of spectrum, to the large Green 
wich spectroscope, with ten large compound pros ms, of which 
the excellence Is buflicientlv attested by ihe accordance of be 
results obtamed for the sun^s rotation by its means. 1 Ins state 
ment is based on a careful comparison of the sodium luies, and 
also of the & group in the solar spectrum, as seen with the two 
instruments, ng and ^4 with the finer lines in their neighbourhood 
being shown with remarkable disbnctness in the new form of 
spectroscope, small though it is. In this assertion, I think, 1 
shall be fully borne out by several astronomers to whom 1 have 
shown the action of the new ipoctroicope 

Though I am not in any way concerned with Frof Smyth s 

arOtimMfflh 1«t tka nf kt* T fnai kiB 


mformahon that '* during the last twenty years ‘ only 7 tv 
spectrobcopts have been made for Greens ich Observatory (one 
of these having only a single pnsm of small disprrbion) an I that 
oiir second or [mwcrful spectroscope was only made //;; /• years 
ago , whilst the P dinburgh observatory has, for the past /onr 
years, possessed tAm spectroscopes which are almost precisely 
identical with those used with such effect by Dr Huggins 

W H M Chri-jIib 

Royal Observatory, Greenwich, March 27 


Morphology of ** Selaginella 

llriOHK institul ng a companson it is generally prudent to 
ascertain that the things to be compared arc comparable I am 
afraid Mr Comber wh) has dune mi. the hunour of making 
some remarks on what 1 have ssnd m the pa^es of Naiuri on 
the prm rdial type of fliwcrs, has neglected this precaution 
If 1 understand him rightly he suggests that the spike of 
9 r/il*tnr//a 15 Ihe homologue of the spike of Car^x pnh arts 
He comparts then, the scales bearing inacrospoiangia of the 
former with the lower glumes bearing each an ovary of the 
latter 

Now In the first plate if ht had studied the matter a little 
more (if he will allow me to say so), he would hive *icen that 
the ovuIl, and not the ovary, Is ibc e [uivaltnt of the micro 
sporangium, and that the embryo sic and not the ovule, is the 
equivalent of a macros] ore J bis leavLS Ihe i vary inaccnunted 
for and the homology noptlessly breaks down on that i oinl 
But this 1 not all Mr Comt Lr has omitted all notice ot the 
singular structure the pcngynium and also of tlie e jually siugu 
lar structure the seta which it c intams along with the □ vaiy, 
and which happens to be ]. articularly well represented ip 
fu/icm If lie will take the trouble to look at a short paper 
which I have j ublishcd iii the y uru tl of the I inneaii Society 
(Polany) vol xiv pp 154 156 pi xil , he will find that I have 
carefully Uscussed the moiphology of the female flower of this 
\ery plant 1 tiink X have iUCLCcdcd in showing that fir from 
being a simple racemo e inflorescence iL is a compound raceme or 
panicle reduced in a 'very p cc lUar manner Ian afraid, there 
lore that Mr Comber has been led away by resemblances of a 
veiy superficial character and that the fact Seh^mrila his a 
spike’ and that Larex has a 'spike, is a point of contact 
between the liso abiut as significant os the existence of a river m 
both Mocedon and Monmouth 

In fact far from being p lants of a primit ve type, the C ypx 
race p are generally regarded as reduce I rcprcsciiLativcs of plants 
of much more fully develop ed character the exact nature and 
relationship of which we have no malLriils for at present esti- 
mating W 1 Tiiiseiton Dyfi 

Tungstate of Soda 

%\iiH regard to your note (Nat UHP vol xv p 460) upon 
muslin rendered uninflammable by tungstate of sola, will vou allow 
me to sav that when properly i repured the muslin is fairly unm 
flammable I iay uni nil immable — not fireproof There can be no 
d mbt from experiments ma le in Frof Gla Istone ^ laboiatorv that 
muslin prepared with a suflicicnt quantity of he salt will not 
catch fire by or hnary means, but no one could eosonably expect 
It to stand an auto la Je such as that to winch T saw Dr WnghL 
subject Ills dummy, and fortunately not his assistant, last Saturday 
fortnight MvirHtwW Williams 

( hemical Laboratorv, Royal InstiLul on 


Traquair a Monograph on British Carkoniferoua Qanoide 

\\HT you kindly permit me through the medium of your 
journal to correct and apologise for a very awkward blunder 
which occurs in the first part of my monograph on Bnlish cor 
bomferous ganoids, recently p ubhshed by the Pol icon tographical 
Society? In the introduLtion 1 have advocated the retcniion of 
the Dipnoi aa a distinct order of fishes, but at pa,,c 41, m a 
manner unaccountable to myself, for 1 certainly did not mean it, 
1 have included them as n sub order of the Ganoidei That this 
" slip of the pen " was not detected in the levwion of the proofs 
must have been due to an amount of carelessness of which I am 
jiutly ashamed. R H Traquair 

IT/linKiimTh Ant^l 4 
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ALEXANDER BRAUN 

regret to announce the death of the well-known 
German botanist, Prof. Alexander Braun, which 
took place at Deilin, on March 29. He was bom in 
Ratisbon, May lo, 1805, and after the completion of his 
university studies entered upon the duties of Professor of 
Botany in the University of Freiburg, in Baden Here 
he published his first important book, Vergleichende 
Untersuchung uber die Ordnung der Schuppen an den 
Tannenzapfen,” in which he formulated the theory with 
re^rd to the position of the leaves on plants now cssen- 
timly rccoraiscd by botanists. In 1850 he accepted a 
call to the University of Giessen, and issued shortly after 
his most notable work, Betrachtungen uber die Erschein- 
ung der Verjungung m der Natur, insbesondcre in der 
Lebens- und Bildungsgeschichte der Pflanze." The exten- 
sive senes of observations, and the numerous valuable 
theoretical deductions recorded in this suggestive work, 
formed one of the most noteworthy contributions to vege- 
table morphology, and placed the author at once among 
the leading botanists of the day. In 1852 he removed to 
Berlin, where he had been appointed Professor of Botany 
and Director of the Botanical Gardens, positions which 
he occupied up to the Lime of his death The unwearied 
activity of Braun during this period is evidenced by the 
large number and variety of the contributions made by 
him to botanical literature. Of these his investigations 
on cryptogamia assume the foremost rank, embracing 
papers on the families Marsilm^ Pilnlariaj and Sda^i- 
nella^ Afncan varieties of Chara, Movements of the Juices 
in the Cells of Chaia^ Vegetable Individuals m then rela- 
tions to Species, Some New Diseases of Plants caused 
by Fungi, New Varieties of Single- celled Alg^e, ike. 

Among Ills more prominent publications on phanero- 
gamia should be mentioned the papeis on partheno- 
genesis, polyembryony, and budding of ctciebo^yne, and 
the oblique direction of woody fibre m Us relations to 
twisted tree stems. His eiTorts in all investigations weie 
chiefly directed to perfecting our knowledge of vegetable 
morpnology, and by comparative studies 111 this region, 
to the establishment of well-defined laws with regard to 
the growth of plants, and the relationship between dif- 
ferent varieties. Braun's theories on the latter subject 
led to the formation of a system, which, although not 
accepted in all points, is yet regarded by many botanists 
as the most perfect approach to a natural classificalion of 
plants which we at present possess. A contemporary 
botanist describes the leading feature of his character as 
consisting in an “ earnest striving to bring all the widely 
diverse families of the vegetable kingdom, fo'isil as well 
as existing, within his grasp, and by means of thorough, 
comparative study to advance toward the true natural 
classification." 

The merits of Prof. Braun were recognised by the 
bestowal of numerous German orders, and from the King 
of Prussia he received the title of Geh -Regicrungs-Ralh ” 
He was a promment member of the Berlin Academy of 
Sciences and the Botanical Society, occupying the presi- 
dency of the latter for a number of years His papers 
appeared chiefly in the Transactions of these two socie- 
ties ; the classification of plants being given, however, 
in Ascherson's " Flora of the Province of Brandenburg," 
in 1S64. 


THE LOAN COLLECTION OF SCIEETIFIC 
APPARATUS 

last of the “present series” of free lectures in 
connection with the Loan Collection of Scientific 
Apparatui was given on Saturday, in the lecture theatre 
of the South Keniington Museum. Major Fes ting, R.E., 
took the chair, and the theatre was, as usual, crowded. 


The lecture was given by Mr. W. Stephen Mitchell, 
M.A., on “The Challenger Soundings and the Lost 
Island of Atlantis." An abstract of this wiU shortly 
appear. At the end of the lecture Mr. Mitchell said he 
thought that as this was the last — at any rate of this 
series — it would be in accoi dance with the wish of the 
audience that a few words should be said by vdly of 
fSsitmlj to mark the occ.asion. He regretted that his 
place was not occupied by some one eminent in science. 
When the Loan Collection of Scientific Apparatus was 
opened there were planned 111 connection with it con- 
ferences, demonstrations, lectures to science teachers, and 
the free evening lectures. The conferences lasted as 
planned during May and June, the lectures to science 
teachers were earned out as proposed, and the demon- 
strations were given till December 31. At that date, 
in consequence of packing the cases for leturning 
the collections lent from abroad, which weie lent for 
a definite period only, it was necessary to close the 
galleries to the public The free lectures, however, 
had been continued, and the apparatus from the gal- 
leries had been brought into that theatre, as it 
had been found necessary, to illusliate the lectures. 
The lectures had thus kept up the continuity of the col- 
lection. He believed he was ri^ht in saying that from 
the outset the promoters of the Loan Collection had 
looked forward to the cstabli 5 hmcnt of .a pennanent 
physical science museum somewhat in imitation of the 
Conservatoire des Arts ct Mdticrs of Pans. Such a 
museum was recommended by the Royal Commission on 
Scienufic Education, under the presidency of the Duke 
of Devonshire, and composed of some of the most dis- 
tinguished men of science m this country For a building 
to contain such a museum the coinmibbioncis of the Ex- 
hibition of 1851, under the presidency of the of 

Wales, have voted 100,000/, and offered it to the (iwern- 
ment A petition in favour of the establishment of such 
a museum had, since the opening of the collection, been 
signed by officers and fellows of learned societies, and 
presented to the Duke of Richmond .ind Gordon At 
this last lecture of the senes they would naturally ask 
what was likely to be done for the future. As he was in 
no way officially connected with the muse uni he was not 
in a position to give any certain information ; but this 
much he could tell them, a number of mstruinents that 
would otherwise have been returned had been acquired 
by purchase, a number had been presented, a number were 
left on loan for an indehnite peiiod, and many were left 
under certain conditions The gallciies at the present 
tunc contained a collection of fair sue to commence a 
peimancnt collection Hero, as in considering the lost 
island of Atlantis, they must be careful to discriminate 
between facts and inferences to be drawn from facts. No 
announcement had been made by the Government as to 
US intentions. The present condition of the Collection, 
as he had stated it, was a fact, and they would draw for 
themselves infei cnees as to what this might mean. He 
had seen a statement that the permanent museum might 
be open in May, but he could not say how far this repre- 
sented official intentions The crowded audiences at 
the lectures in that theatre was, he said, a proof that they 
wished the Collection and the lectures in connection with 
it to continue 

Mr. F. S Mosely moved, and Mr. J. Hey wood. F.R.S., 
seconded the following resolution — “ We who form the 
audience at this, the last of the present senes of lectures 
in connection with the Loan Collection of Scientific 
Apparatus, desire to thank the Board of the Science and 
Art Department for having arranged this senes of lectures. 
We would wish to take this opportunity to express the 
hope that the Loan Collection of Scientific Apparatus 
may lead to a permanent collection of a similar nature. 
We beg the chairman to convey the terms of this resolu- 
tion to the head of the departmentt" 
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The motion was put to the meeting and carried unani- 
mously with loud applause. 

Major Festing said that, as representing the depart- 
ment, he was sorry he could give 110 more Lnrormation 
than the lecturer had The Government had not yet 
announced Us intention as to what it would do in the 
maMBr. It had lately had many other mattci s on hand. 
With regard to the lectures, it was felt that it was hardly 
fair to continue to ask men of science to give their 
services gratuitously, and until some airangement for 
fees could be made, he thought the lectures would pro- 
bably remain in abeyance. It would give him pleasure to 
forward the Tesolutioii so unanimously carried to the head 
of his department as requested 


l^HE DEVELOPMENr OF BATFACIUANS 
WITHOUT METAMOKTJfOSJS 

M etamorphosis, or the transition of the animal 
through an intermediate stage between the ovum 
and the adult, has hitherto been considered by modern 
naturalists a special characteristic of the T 3 ali.ichians 
amongst the Vertebrates, and' as one of the mam 
features which distinguish them from the liue Rep- 
tiles, with which they were foniierly united. It is, there- 
fore, surpiising to learn, as wc do from a recent com- 
munication ol L)i. Peters to the RoyaJ Academy of 
Sciences of Ilcrlin, that there are cases m which no such 
metamorphosis takes place, and the young frog is deve- 
loped directly from the egg without showing any signs of 
what IS usually called the tadpole’^ stage 

Ur. Peters’s noteworthy discovery is based upon obser- 
vatiOLis made by Ur. flcllo, Herr Krug, and Dr J Gund- 
lach, in Porto Rico, on the development of a West Indian 
tree^og — Hylodes martiniccnsis^ which seems to be not 
uncommon in Porto Rico, and is there generally known by 
the vernacular term Coqm. 

P'lve >ears ago Ur. Bello stated^ that a tree-frog m 
Porto Rico Ciilled Cogui was remarkable from the fact that 
the young came out ot the eggs 111 a perfect condition, and dc 
for life in the air In I1S70,” he says, “ I observed in a gar- 
den an example of this species upon a liliaceous plant, on 
which about thirty eggs were clustered together m a 
cotton-wool-likc mass , the mother kept close to them as if 
she intended to incubate. A few days afterwards 1 lound 
the little frogs from two to three lines long just born, with 
all their four feet perfectly developed, springing about, and 
enjoying life in the air In a few days they attained their 
full si/c This garden is surrounded by walls six feet 
high, and theic is no water in it The so-called lily 
(which appears to be an introduced species of Criuufn) 
always contains a little water in the receptacles, but is not 
a water-plant.” 

The translator of these observations rightly remarks 
that the exclusion of the animal out of the egg was not 
actually witnessed in this case, and that it was possible 
even in the short time which elapsed between when the 
eggs were seen and the young Irogs appeared, some 
metamorphosis might have taken place, especially as the 
subsequent development seems to have been uncommonly 
quick. 

These short observations of Dr Bello appear to have 
attracted the less attention inasmuch as the development 
of tree-frogs from eggs placed m dry situation e in Irotby 
masses had been already observed and described id 
tropical countries. In 1807 Herr Hensei published some 
interesting observations on Cysii^naihns mystaanus^ in 
the forests of Rio Grande do Sul,^ and last) ear Dr. 
Peters laid before the Academy of Berlin the extraordi- 
nary discoveries of Buchholz concerning the c^g-masses 
of Chirotnantii gMinttnsis laid upon trees in Guinea. Be- 

^ Zoologi^che Noiiun am Portcrico," lo “ Der zogi CuIcd," 1B71, 
1^351 

^ SMI d. Ges Nat. Freunde zu Borlin IIG7, pi 10, and Arch Nat, mu 
pe. I, p. 119. 


sides this the development of AlyUs ohsietntans between 
the hind-legs of the male in the ordinary way, and, through 
Herr Weinland’s brilliant investigations, the metamor- 
phosis of the young in the dors^ sacs of the females 
of Opist/iodeiphys and Nototrtma^ were facts so generally 
known th.it it seemed highly improbable that any Datra- 
chian should be developed without metamorphosis. 

Under these circumstances it is of the greatest interest 
to be able to state that Dr Bello’s information has been 
fully coiroborated by recent observations of Dr Gund- 
lach and by preparations which he has transmitted to 
Berlin. 

’‘On May 24, 1876," Dr. Gundlach says, “I heard a 
singular call like that of a young bird, and went to see 
what it was Between two large orange-blossoms I per- 
ceived a leaf frog, and on taking hold of it, found 1 had 
captured thiee males and a female of the Coqui. On 
putting them into a damp glass, one of the males 
quickly placed himself on the female and grasped around 
her. Not long afterwards she liad laid from tiftccn to 
twenty eggs, which, however, mostly soon disappeared — 
perhaps eaten. 

” 'riierc were subsequently laid five eggs, round, with a 
transparent covering, which I removeo and placed on some 
wet slime The inner yelk, of a whitish or pale straw- 
colour, contracts a little, and then the t.\d is seen forming. 


1 



Fir 1 — Ecz oT fufir lin/tfHj/s, twelve dayi old, Inner ciirfAce 

Fn, a — Vouni uf llyhuit^ it leaves iho cgji , i , ta.1l Fit. 3 — Adult 
male natural iiizb 


In eight days this was quite clearly visible, as well as 
the eyes, and the red pulsating blood-yessels Later 
on traces of the legs became manifest I was now absent 
for some days, and when I returned, on June 6, found the 
eggs still, but on the next morning, the young were out, 
and had no trace left of the tail. 

" Afterwards I found between two leaves of a large 
Amarylhd, just like Dr Bello, a batch of more than 
twenty eggs, upon which the mother was sitting 1 cut 
l off the leaf, along with the eggs — upon which the mother 
Jumped oft — and placed them in a glass with some 
damp earth ai the bottom. About the lourteenih day, 
'having returned from an excursion, I found, at 9 A.M , all 
thd eggs hatched, and I remarked on the young ones a 
little white tad (see Fig. 2, c), which by the afternoon had 
altogether disappeared ” 

Dr. Gundlach's collection, as Dr. Peters teHs'^Ki, 
contains four eggs of this frog, with embryos. They 
consist of a transparent vesicle of from 45 to $'5 mill, 
in diameter, which is partly occupied by an opaque 
flaky white moss. The vesicle is hlled with a trans- 
parent fluid, which allows one to see every part of 
the swimming embryo quite clearly The embryo, as 
in the case of mammals, is curved together on the 
lower surface, so that the head approaches the lower ex- 
tremities, which, as well as the an tenor extremities, are 
drawn together under the belly and lie close to the body. 
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The tail ii likewise curved up underneath, and lies with 
its broad lurface towards the bodyj turning either towards 
the right or the left, and thickening part of the hinder 
extremities. In three examples the extremities are fully 
developed, and even show the characteristic discs on the 
topi of the toes. In the fourth example all four extremi- 
ties present short stumps, and as yet show no traces of 
toes, whereas, as is welt known, in the Batrachia anura 
generally the hinder extremities and the ends of the feet 
first appear. Neither of branchif nor of branchial slits 
IS there any trace. On the other hand, in the last-men- 
tioned example, the tail is remarkably larger, and has its 
broad surface closely adherent to the inner wall of the 
vesicle, and very full of vessels, so that there can be no 
doubt of its function as a breathing organ. As develop- 
ment progresses, the yelk-bag on the belly and the tail 
become gradually smaller, so that at last, when the little 
animal, being about 5 mill long, bursts through the enve- 
lope, the tail is only i'8 mill in length, and after a few 
hours only 0^3 mill long, and in the course of the same 
day becomes entirely ^sorbed. Examples of the same 
batch of ova, which were placed in spint eight days after 
their birth, have a length of from 7'o to 7 5 mill, whence 
we may conclude that iheir growth is not quicker than in 
other species of Batrachians. 

The development of this frog, Dr, Peters observes (and 
probably of all the nearly allied species), without metamor- 
phosi , Hiihouc branchix, with contemporaneous evolution 
of the anterior and posterior extremities, as in the case of 
the higher vertebrates, and within a vesicle, like the amnion 
of these latter, if not sinctly equivalent to it^ is truly ic- 
markable. Bui this kind of development is not quite 
unparalleled in the Batrachians, for it has long been known 
that the young of Pipa americana come forth from the 
rgga Uid in ihe cells on their mother’s back tailless and 
perfectly developed. In them, likewise, no one has yet 
detected branchize, and we also know from the oluerva- 
Lions of Camper/ that the embryos at an earlier period arc 
provided with a tail-like appendage, which in this case 
also, may be perhaps regarded as an organ of breathing, 
possibly correii ponding to Che yelk placenta of the hag- 
fish. As regards this point, al«o, LaurenCi says of the 
Ptpn : Pulli ex loculamentis dorii prodeuntes, metamor- 
phosi nulla ? ” (S> n. Repc , p. 35 ) 

Itwoulit be of the highest intrrest, Dr. Peters adds, to 
follow exactly this remarkable development on the spot. 
The development of the embryo of these Batrachians in a 
way very like that of the scaled Hepiilia makes one su'i^pect 
that an cxaminabon of the temporary embryonic structures 
of Hylodis and Ptpa would result in showing remarkable 
differences from chose of other Batrachians. The general 
coDcluBions which might be drawn from this discovery aie 
soobvious, says Dr Peters, in conclusion, that it would be 
superfluous Co put them forward. 

A subsequent communication of Dr. Peters to the 
Academy informs us that it had escaped his notice that 
M Bavay, of Guadeloupe, had already published some 
observations on the development of Hy lodes mariint- 
censis,^ According to his observation?, on each side of 
the heart there is a branchia consisting of one simple 
gill-arch, which on the seventh day is no longer discern- 
ible. On the ninth day there is no longer a trace of a 
tail, and on the tenth day the little animal emerges from 
the egg M, Bavay also observed the contemporaneous 
development of the four extremities, and hints at the 
function of the tail as an organ of breathing. 

The observations of Dr. Gundlach, therefore, says Dr. 
Peters, differ m some respects from those of M. Bavay. 
It would be specially desirable, however, Co ascertain 
wheMier |be arched vessel on each side of the heart is 
really to be regarded as a gill-arch, or only as the in- 
cipient bend of the aorta. 

■ C'omni Sac Reg Colling Cl phyi, ix p 13^(1788). 

"Ann Ec. Nxi Mr, 5, xirii , nrt Ro 16(1873) 


TYPICAL LAWS OF HEREDITY^ 
are far too apt to regard common events as 
matters of course, and to accept many things as 
obvious truths which are not obvious truths at all, but 
present problems of much interest. The problem to 
which 1 am about to direct attention is one of theSQ^v 

Why IS it when we compare two groups of persons 
selected at random from the same race, but belonging to 
different generations of it, we find them to be closely 
alike? Such statistical differences as there may be, are 
always to be ascribed to differences m the general con- 
ditions of their lives ; with these 1 am not concerned at 
present, but so far as regards the processes of heredity 
alone, the resemblance of consecutive generations ii a 
fact common to all forms of life. 

In each generation there will be tall and short indi- 
viduals, heavy and light, strong and weak, dark and pale, 
yet the proportions of the mnuinerable grades in which 
these several characteristics occur tends to be constant 
The records of geological history afford striking evidences 
of this. Fossil remains of plants and animals may be dug 
out of strata at such different levels that thousands of 
generations must have intervened between the periods in 
which they lived, yet in large samples of such fossils we 
seek in vain for pcculianiies whicn will distinguish one 
generation taken as a whole from another, the different 
sizes, marks and variations of every kind, occurring with 
equal frecyiency in both. The processes of heredity are 
found to be so wonderfully balanced and their ccfui- 
libriLim to be so stable, that they concur m maintaining 
a pci feet statistical resemblance so long as the external 
conditions remain unaltered 

If there be any who are inclined to say there is no 
wonder in the matter, because each individual tends to 
leave his like behind him, and therefore each genefilion 
must resemble the one preceding, I can assure them that 
they utterly misunderstand the case. Individuals do not 
equally tend to leave their like behind them, as will be 
seen best from an extreme illustration. 

Let us then consider the family history of widely dif- 
ferent groups ; say of loo men, the most gigantic of their 
race and lime, and the same number of medium men. 
Gidnis marry much more rarely than medium men, and 
when they do mairy they have but few children. It is a 
mattei of history that the more remarkable giants have 
left no issue at all. Consequently the offspring of the loo 
giants would be much fewer in number than those of Ihe 
medium men Again these few would, on the average, 
be of lower stature than their fathers for two reasons. 
First, Lhcir breed is almost sure to be diluted by 
marriage. Secondly, the progeny of all exceptional 
individuals tends to “revert" towards mediocrity. Con- 
^cquently the children of the giant group would not 
only be very few but they would also be compa- 
ratively short. Even of these the taller ones would be 
the least likely to live, It is by no means the tallest men 
who best survive hardships, their circulation is apt to 
be languid and their constitution consumptive. 

It 15 obvious from this that the loo giants will not 
leave behind them their quota m the next generation. 
The loo medium men, on the other hand, being more 
fertile, breeding more truly to their like, being better fitted 
to survive hardships, &c , will leave more than their pro- 
portionate share ot progeny. This being so, it might be 
expected that there would be fewer giants and more 
medium-sized men in the second generation than in the 
first. Yet, as a matter of fact, the giants and medium- 
sized men will^ in the second ^ncratton, be found m the 
same proportions as before. The question, then, is 
this . — How IS it that although each individual does not 
as a rule leave his like behind him, yet successive genera- 
tions resemble each other with great exactitude in all 
their general features ? 

■ Lectura dthvend at iba Royal ImiUucioD, Friday evtningj Fabruary 
9, by Francii Oalton, F R S 
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It has, I believa, becoma mare general! j knowm than 
formerly, that although the characterutici of height, 
weight, atrength, and fleetneia are difTerent things, and 
though different apecics of plants and animals exhibit 
every kind of diversity, yet the differences in height, 
weignt, and every other characteristic, are universally 
distributed in fair conformity with a single law. 

The phenomena with which it deals are like those per- 
spectives spoken of by Shakespeare which, when viewed 
asf’ry, show nothing but confuaioiL 
Our ordinary way of looking at individual differences 
is awry ; thus we naturally butlwrongly judge of differences 
In stature by differences in heights, measured from the 
ground, whereas on changing our point of view to that 
whence the law of deviation regards them, by taking the 
average height of the race, and not the ground, as the 
point cf reference, all confusion disappears, and unifor- 
mity prevails. 

It was to Quetelct that we were first indebted for a 
knowledge of ihe fact that the amount and frequency of 
deviation from the average among members of the same 
rac^ in respect to each and every charactenstic, tends to 
conform to the mathematical law of deviation 

The diagram contains extracts from some of the tables, 
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by which he corroboratei his assertion. Three of the scries 


in them refer to the heights of Americans, French, and Bel^ 
gians respectively, and the fourth to strength, to that 
Belgians. In each senes there are two parallel columns, 
one eniiUed " observed,” and the other “ calculated,” and 
Ihe close conformity between each of the pairs is very 
striking. 

These Tables serve another purpose ; they enable those 
who have not had expenence of such statistics to appre- 
ciate the beautiful balance of the processes of heredity m 
ensuring the repetition of such finely graduated propor- 
tions as those they record. 

The outline of my problem of this evening is, that since 
the characteristics of all plants and animals tend to con- 
form to the law of deviation, let us suppose a typical case, 
in which the conformity shall be exact, and wbich shall 
admit of discussion as a mathematical problem, and find 
what the laws of heredity must then be to enable succsi- 
sive generations to ‘maintain statistical identity. 



Fm 1, 

I shall have to speak so much about the law of devia- 
tion, that it IS absolutely necessary to tax your attention 
for a few mmutes to explain the principle on which it is 
based, what it is that u professes to show, and what the 
two numbers are which enable long series to be calculated 
like those in the tables just referred to. The simplest way 
of explaining the law is to begin by showing it in action. 
For this purpose 1 will use an apparatus that I employed 
three years ago in this very tneatre, to illust/ate other 
points connected with the law of deviation. An exiension 
of Its performance will prove of great service to us to- 
night, but I will begin by working the instrument as I did 
on the previous occasion. The portion of it that then 
existed and Co which I desire now to coniine your atten- 
tion, is shown in the lower part of Fig i, wheie I 
wish you to notice the stream issuing from either of 
the divisions just above the dots, us dispersion among 

A A a 
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ihcVi ud |he littla heap that it formi on the bottom 
Koe, Thii part of the apparatus is like a hatroar with its 
spikes facing ua ; below these are vertical compartments ; 
the whole is faced with a glass plate. 1 will pour pellets 
from any point above the spikesi they will fall against the 
spikes, tumble about among them, and after pursumg 
devious paths, each will hnally sink to rest m the com- 
partment that lies beneath the place whence it emerges 
Irom its troubles. 

The courses of the pellets are extreirvsly iireguliir, it is 
nrely that any two pursue the same path from beginning 
to endj yet notwithstanding this you will observe the 
regularity of the outline of we heap formed by the accu- 
mulation of pellets. 


a and 3), Theoretically i] 


every- possible curve of 


deviation may be foinied ^y an apparatus of ttn'f aoil^ 
by varying the length of the harrow and the numher pi 
pelleta poured in. Or if 1 draw a curve on an elascia 
sheet of india-rubber, by stretching it laterally I produ^ 
the effects of inoreaied disperston ; by stretching it ver-< 
tically 1 produce that of increased numbers. The latter 
variation is shown by the successive curves u each of the 
diamms, but it does not concern us to-night, as we an 
deding with proportions, which are not affected by Ibe 
size of the sample. To specify the variety of curve so tar 
as dispersion is concerned^ we must measure the amount 
of lateral stretch of the india-rubber sheet. The curve 
has no definite ends, so we have to select and define two 
points in its base, between which the stretch may be 
measured. One of these points is always taken directly 
below the place where the pellets were poured in. This 
is the point of no deviatioiL and represents the mean 
position of all the pellets, or the average of a race. It is 
* marked as 0°. The other point is conveniently taken at 
the foot of the verlical line that divides either half of the 
symmetneal figure into two equal areas, 1 take a half 
curve in cardboard that 1 have again divided along this 
line, the weight of the two portions is equal. This distance 
IS the value of 1° of deviation, appropriate to each curve. 


This outline is the geometrical representation of Che 
curve of deviaiion If the rows of spikes had been few, 
the deviation would have been slight, almost all the 
pellets would have lodged in a single compartment and 
would then have resembled a column ; if they had been 
very numerous, they would have been scattered so widely 
that the part of the curve for a long distance to the right 
and left of the point whence they were dropped would 
have been of uniform width, like an horizontal bar With 
Intermediate numbers of rows of teeth, the curved contour 
of the heap would assume different shapes, all having a 
strong familv resemblance. I have cut some of these out 
of cardboard ; they an represented in the diagrams (Figi. 


We extend the scale on either side of o to as many 
degrees as we like, and we reckon deviation as positive, 
or to be added to the average, on one side of the centre 
say to the right, and negative on the other, as shown in 
the diagrams. Owing to the construction, one quarter or 
25 per cent, of the pellets will he between and 1° and 
the law shows that 16 per cent will lie between -|- K and 
-J- 2°, 6 per cent, between + 2“ and + 3°, and so on. It 
IS unnecessaiy to go more minutely into the figures, for 
it will be easily understood that a formula is capable of 
giving results to any minuteness and to any fraction of a 
degree. 

Let us, for example, deal with the case of the Ameri- 
can soldiers, I find, on referring to Gould's Book, that 
of deviation was in their case 1*676 inches. The 
curve I hold in my hand has been drawn to that 
scale. I also find that their average height was 67*24 
inches. 1 have here a standard marked with feet and 
inches I apply the curve to the standard, and imme- 
diately we have a geometrical representation of the statis- 
tics of height of all those soldiefa The lengths of the 
ordinates show the proponion of men at and about their 
heights, and the area between any pairs of ordinates give 
the propoKtionate number of men between those limltSb 
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It if indeed a itrenee fiM Out any one of us sitting 
quietly at his table could 1 on being told the two numbers 
just mentioned, dnw out a curve on ruled paper, from 
which thousands of vertical lines might be cnallced side 
by side on a wall, at the distance apart that is taken up 

S ' each man in a rank of American soldiers, and know 
at if the same number of these American soldiers taken 
indiscriminately bad been sorted according to their hcishts 
and marched up to the wall, each man of them would find 
the chalked line which he found opposite to him to be of 
exactly his own height So far as 1 can judge from the 
run of the figures in the table, the error would never 
exceed a quarter of an inch, except at either extremity of 
the series. 

The principle of the law of deviation is very simple. 
The important influences that acted upon each pellet were 
the same ; namely, the position of the point whence it was 
dropped, and the force of cavity. So far as these are 
concerned, every pellet woidd have pursued an identical 
path. But in addition to these there were a host of petty 
disturbing influences, represented by the spikes among 
which the pellets tumbled in all sorts of ways. The 
theory of combination shows that the commonest case is 
that where a pellet falls equally often to the right of a 
spike as to the left of it, and therefore drops into the 
compartment vertically below the point where it entered 
the harrow. It also shows that the cases are very rare of 
runs of luck carrying the pellet much oltener to one side 
than the other. The law of deviation is purely numeri- 
cal ; It does not regard the fact whether the objects 
treated of are pellets in an apparatus like this, or shots 
at a target, or games of chance, or any other of the 
numerous groups of occurrences to which it is or may be 
applied.* 

1 have now done with my description of the law, I 
know it has been tedious, but it is an extremely difficult 
topic to handle on an occasion like this. 1 trust the 
application of it will prove of more interest. 

(re de roffAWMeaT.} 


07V STRUCTURE AND ORIGIN OF 

METEORITES ■ 

E study of meteorites is naturally diviiible into 
several very diitinct branches of inquiry. Thus in 
the first place we may regard them as ihooliiig stars, and 
observe and discuss their radiant points and their relation 
to the solar system. This may be called the astronomical 
aspect of the question. Then, when solid masses fall to 
the ground, we may study their chemical composition as 
a whole, or that of the separate mineral constituents ; and 
lastly, we may study their mechanical structure, and apply 
to this investigation ihe same methods which have yielded 
such important results in the case of terrestrial rocks 
So much has been written on the astronomical, chemical, 
and mineralogical aspect of my subject by those far more 
competent than myself to deal with such questions, that 1 
■hall confine my remarks almost entirely to the mechani- 
cal structure of meteorites and meteoric irons, and more 
especially to my own observations, since they will, at all 
events, have the merit of greater originality and novelty, 
Time will, however, not permit me to enter into the detail 
even of this single department of my subject. 

In treating this question it appeared to me very desir- 
able to exhibit to you accurate reproductions of the natural 
objects, and 1 have therefore had prepared photographs 
of my original drawings, which we shall endeavour to 
show by means of the oxyhydrogen lime- light, and 1 shall 
modify my lecture to meet the requirements of the case, 

‘ QlK1alc^ appnrenlly Troni habit rather than ihisary, always adopted the 
binomial law ol error, heuiinB hie tahiu on a bmamial or hiah power It is 
Jibaoliitelv iieces'ijry to ihe theory of the preieni paper, to fetnd of binomial 
llmliatioiii and to Loniidcr the law of deviation or error, m III eapobeatial 
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exhibiting and describing special examples, rather tlun 
attempt to give an account of meteorites in genetuL 
Moreover, since the time at my disposal is short, and their 
external characters may be studied to great advantage at 
the British Museum, I shall confine my remarks as much 
as possible to their minute internal structure, which can 
be seen only by examining i^operly prepared sections 
with more or less high magnifying powers. 

By far the greater part of my observations were made 
about a dozen years ago, I prepared a number of Kctioni 
of meteorites, meteoric irons, and other objects which 
might throw light on the subject, and my very best thanks 
are due to Prof. Maskelyne for having most kindly allowed 
me to thoroughly examine the very excellent senes ol 
thin sections, which had been prepared for him. During 
the last ten years my attention has been directed to very 
different subjects, and 1 have done httle more than colled 
material for the further and more complete study of 
meteorites. 'When 1 have fully utilised this materim 1 
have no doubt that I shall be able to make the subject far 
more complete, and may find it necessary to modify some 
^ my conclusions. 1 cannot but feel that very much inoes 
remains to be learned, and I should not have attempt 
to give an account of what I biave so far done, if I had 
not been particularly asked to do so by Mr Lockyet. At 
the same time I trust that I shall at all events succeed in 
showing that the microscopical method of study yields 
such well marked and important facts, that in some cases 
the examination of only a single specimen serves to decide 
between rival theories. 

In examining with the naked eye an entire or brofcea 
meteorite we see that the original external outline Js very 
irregular, and that it is covered by a crust, usually, bvk 
not invariably blackp compuatively thio, and quite unlike 
the mam mass inside. This crust 11 usually dull, but 
sometimes, as in the Stannern meteorite, bright and shift- 
ing, like a coating of black varaish. On examining with 
a microscope a thin section of the meteorite, cut perpen- 
dicular to this crast, we see that it is a true black glass 
filled with small bubbles, and that the contrast betweeit it 
and the main mass of the meteorite is as complete aa 
possible, and the junction between them sharply defined, 
except when portions have been injected a short distance 
between the crystals. We thus have a moat complete 
proof of the conclusion that the black crust was due to 
the true igneous fusion of the surface under conditleos 
which had little or no influence at a greater de^b 
than Tivth of an inch. In the case of meteorites of dif- 
ferent chemical composition, the black crust has not 
tained a true glassy character, and is sometimes of 
an mch io thickness, consistmg'of two very distinct layers, 
the internal showing particles of icon which hairo beaa 
neither melted nor oximsed, and the external showingtluit 
they have been oxidised and the oxide melted up with the 
surrounding stony matter. Taking everything into con- 
sideration, the microscopical structure of the crust agrees 
perfectly well with the explanation usually adopte^ JpU 
rqecied by some authors, that it was formed by thefnWB 
OK the external surface, and was due to the very ra^d 
heating which lakes place when a body moving with 
planetary velocity rushes into the earth’s atmosphere-^ 
heating so rapid that the surface is melted before the beat 
has time to penetrate beyond a very short distance into 
the interior of the mass. 

I When we come to examine the structure of the original 
interior part of meteonies, as shown by fractured surfiices, 
we may often sec with the naked eye that they are 
mottled in such a way as to have many of the characters 
of a brecciatcd rock, made up of fragments subsequently 
cemented together and consolidated. Mere rough frac- 
tures are, however, very misleading, A much more 
accurate opinion may be formed Iroin the examination of 
a smooth flat surface Facts thus observed led Reicben- 
bacb to conclude that meteorites had been formed by the 
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coltectlng togeth«r of the fragments previously separated 
from one another in comets, and an examination of thin 
transparent sections with high magnifying powers and 
unproved methods of illumination, proves still more 
conclusively their brecciated structure. The facts are, 
however, very complex, and some are not easily ex- 
plained. Leaving this question for the present, 1 will 
endeavour to point out what appears to be the very 
earliest history of the materia], as recorded by the intern^ 
structure. 

It is now nearly twenty years since I first showed that 
the manner of formation of minerals and rocks may be 
learned from their microscopical BtruciurCi 1 showed 
that when crystals are formed by deposition from water 
or from a mass of melted rock, they often catch up por- 
tions of this water or melted stone, which can now be 
seen as cavities containing fluid or glass. We may thus 
distinguish between crystalline minerals formed by purely 
aqueous or by purely igneous processes ; for example, 
between minerals in veins and minerals In volcanic lavas. 
In studying meteorites it appeared to roe desirable, m 
the first place, to ascertain whether the crystalline m'« 
nerals found in them were originally formed by deposition 
from water or from a melted stony material analogous to 
the slags of our furnaee or the lava of volcanoes. One 
of Ihe most common of the minerals in meteorites is 
olivine, and when met with in volcanic lavas this mineral 
uaually contains only a few and small glaii cavities m 
companson with those seen in such minerals as augite. 
The crystals in meteorites are, moreover, only small, and 
thus the difficulty of the question is considerably in- 
creaied. However, by caieful examination with high 
magnifying power, 1 found well-marked glais-cavities, 
with perfectly fixed bubbles, the inclosed glass being 
sometimes of brown colour and having deposited crys- 
tals. On the contrary I have never been able to detect 
any trace of fluid-ravities, with moving bubbles, and 
therefore it ii very probable, if not absolutely certain, 
that the crystalline minerals were chiefly formed by an 
Igneous process) like those in lava, and analogous volcanic 
rocks. These researches require a magnifying power of 
400 or 600 linear. 

Passing from the structure of the individual crystals to 
that of the aggregate, we And that in some cases we have 
a structure in every respect analogous to that of erupted 
lavas, though even then there are very curious differences 
in detail. By methods like those adopted by Daubr^ 
there ought to be no more difficulty in artificially imitat- 
ing the structure of such meteorites than in imitating 
that of our ordinary volcanic rocks. It is, however, 
doubtful whether meteorites of any considerable size uni- 
formly possess this structure. The best examples 1 have 
seen are only fragments inclosed in the general mass of 
the Petersburg meteorite, which, like many others, has 
exactly the same kind of structure as that of consolidated 
volcanic tuff or ashes. This is well shown by the 
Bialysiock meteorite, which is a mass of broken crystals 
and more complex fragments scattered promiscuously 
through a finer-gramed consolidated dust-Ulce ash. 

Passing from this group of meteorites, which are more 
or less analogous to some of our terrestrial volcanic 
rock«, we must now consider the inore common varietici, 
which are chiefly composed of olivine and other allied 
minerals. The Mezo Madaras meteorite is an excellent 
ilhistraiion, since ihe outline of the fragments is well 
seen, on account of the surrounding consolidated fine 
material being of dark colour. In it we see more or less 
irregular spheMcal and very irregular fragments scattered 
romiscuously in a dark highly consolidated fine-grained 
ase. By far the larger part of these particles do not 
either by their outline or internal ^t^uctu^e furnish any 
poll imfoforin anon respecting ihe manner in which they 
were forrWM, but careful examination of this and other 
analogtus irctconlcs, has enabled me to find that the 


form and structure of many of the grains is totally untifce 
that of nny 1 have ever seen in terrestrial rocka, and 
points to very special physical conditionst Thus oomn 
are almost spherical drops of trn 4 giass in the midst of 
which crystals have bem formed, sometimes scattered 
promiscuously, and sometimes deposited on the extenial 
surface, radiating inwardly ; they are, in fact, partially 
devitrified globulei of glass, exactly similar to some artt 
ficial blow-pipc beads. 

As is well known, glassy particles are sometimes given 
off from terrestrial volcanoes, but on entering the atmo- 
sphere they are immediately solidified and remidn as 
mere fibres, like Pgl^s hatr^ or as more or less irregular 
laminz, like pumice dust. The nearest approach to 
the globules in meteorites is met with in some artificial 
products. By directing a strong blast of hot air or Steam 
into melted glassy furnace slag, it is blown into spray, and 
usually gives rise to pear-shaped globules, each having ■ 
long hair-like tail, which is formed because the surround- 
ing air IS too cold to retain the slag in a state of perfect 
fluidity. Very often the fibres are the chief prodiscL I 
have never observed any such fibres in meteorites. If 
the slag be hot enough, some spheres are formeil 
without tails, analogous to those characteristic of 
meteorites. The formation of such alone could hot 
apparently occur unless the spray were blown into 
an atmosphere heated up to near the point of fusion, 
BO that tVie glass might remain fluid until collected 
in^o globules. The retention of a true vitreous condition 
in such fused stony material would depend on both the 
chemical composition and the rate of cooling, and its 
permanent retention would in any case be impossible if 
the original glassy globule were afterwards kept for a 
long time at a temperature somewhat under that of 
fusion. The combination of aJl these conditions may very 
well be looked upon as unusual, and we may thus explain 
why grams containing true glass are comparatively very 
rare ; but though rare they point out what was the ongin 
of many others. In by far the neater number of cates 
the general basis has been completely dlvitrified, and the 
larger crystals are surrounded by a fine-grained stony 
mass. Other grains occur with a fan-shaped arrange- 
ment of crystalline needles, which an uncautious, non- 
micros copical observer might confound with simple con- 
cretions. They have, however, a structure entirely 
difierent from any concretions met with in terrestn^ 
rocks, as for example that of oolitic grains. In them we 
often see a well-marked nucleus, on which radiating 
crystals have been deposited equally on all sides, and the 
external form is manifestly due to the growih of these 
crystals. On the contrary the grams in meteorites now 
under consideration have an external form indepen^nt of 
the crystals^ which do not radiate from the centre, but 
from one or more places on the surface. They have, 
indeed, a structure aosolutely identical with that of some 
artificial blowpipe beads which become crystalline on 
cooling. With a little care these can be made 10 crystal- 
lise from one point, and then the crystals shoot out from 
that point m a fan-shaped bundle, until the whole bead Is 
altered, In this case we clearly see that the form of the 
bead was due to fusion, and existed pnor to the formation 
of the crystals. The general structure of both these and 
the previously described spherical grains also shows that 
their rounded shape was not due to mechanical wearing. 
Moreover, melted globules with wcU-defioed outline could 
not be formed in a mass of rock pressing against them on 
all Bides, and I therefore argue that some at least of the 
constituent particles of meteorites were originally detached 
glassy globules, like drops of fiery rain. 

Another remarkable character in the constituent par- 
ticles of meteontes la that they are often mere fragmentsi, 
although the entire body before being broken may origin- 
ally have been only one-fortielh or one-Aftieth of an inch 
m diameter. It appears to me that thus to break such 
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rnimitc particlei when they were probably in a separate 
atal^ mechanical forces of great intensLty would be re- 
quired. By far the greater number of meteorites have a 
structure which inaicates that this breaking up of the 
constitoents was of very general occurrence. 

Assuming then that the particles were originally de- 
tached like volcanic ashes, It is quite clear that they were 
subsequently collected together and consolidated. This 
more than anything else appears to me a very great diffi- 
culty in the way of our adopting Reichenbach’s cometary 
theory. Volcanic ashes are massed together and con- 
solidated into tuff, because they are collected on the 
ground by the gravitative force or the earth It appears 
to me very difficult to understand how in the case of a 
comet there could be in any part a sufficiently strong 
gravitative force to collect the dispersed dust into hard 
stony masses like meteorites. If it were not for this 
apparent difficulty we might suppose that some of the 
facts here described were due to the heat of the sun, when 
comets approach so near to it that the conditions may be 
practically almost solar. Comets may and pi obably do 
contain many meteorites, but I think that their structure 
indicates that they were originally foimed under con- 
ditions far more like those now existing at the surface of 
the sun than in comets 

The particles having been collected together, the com- 
pound mass has evidently often undergone considerable 
mechanical and crystalline changes. The fragments have 
sometimes been broken 7n situ, and "faulted,^' and 
crystallisation has taken place, an^ogous to that met with 
m metamorphic rocks, which has more or less, and some- 
times almost entirely, obliterated the original structure. 
The simplest explanation of this change is to suppose that 
after consolidation meteorites were variously healed to 
temperatures somewhat below their point of fusion Those 
which have the structure of tnie lava may in some cases 
be portions which were actually remelted. We have also 
this striking fact, that meteoric masses of compound 
structure, themselves made up of fragments, have been 
again broken up into compound fragments, and these 
collected together and consolidated along with fresh mate- 
rial, to form the meteorites in their present condition. 
L'Aigle 15 a good example of this complex structure. 

Another rnnarkable fact Is the occurrence in some 
meteorites of many veins filled with material, in some 
respects so analogous to the black crust, that at one time 
1 felt induced to believe that they were cracks, into which 
the crust had been injected. Akburfur is a good example 
of tins, and seems to show that under whatever condi- 
tions the veins were found, they were injected not only 
with a black material, but also with iron and magnetic 
pyrites. 

Taking, then, all the above fads into consideration, it 
appears to me that the conditions under which meteorites 
were formed must have been such that the temperature 
was high enough to fuse stony masses into glass ; the 
particles could exist independently one of the other in an 
incandescent atmosphere, subject to violent mechanical 
disturbances ; that the force of gravitation was great 
enough to collect these fine particles together into solid 
nias‘«c«, and that these were in such a situation that they 
COL Id be metamorphosed, further broken up into frag- 
ments, and a^ain collected together. All these facts 
agree so admirably with what we know must now be 
taking place near the surface of the sun, that 1 cannot 
but think that, if we could only obtain specimens of the 
sun, we should find that thetr structure agreed very 
closely with that of meteorites. Considenug also that 
the velocity with which the red flames have been seen to 
be thrown out from the sun is almost as great as tha 
necessary to cany a solid body far out into planetary space, 
we cannot help wondering whether, after all, meteorites 
ikiay not be portions of the sun secendy detached from it by 
the violent disturbances which do most certainly now occur, 
or were carried off from It at some earlier period, when 


these disturbances were more intense. At the same time, 
as pointed out by me many years ago, some of the facts 
1 have described may indicate that meteorites are the 
residual cosmical matter, not collected into planets, formed 
when the conditions now met with only near the surface 
of the sun extended much further out from the centre of 
the solar system. The chief objection to any great ex- 
tension of this hypothesis is that we may doubt whether the 
force of gravitation would be sufficient to explain some 
of the facts. In any case I think that one or other of 
these solar theories, which to some extent agree with the 
speculations of the la^e Mr. Brailey, would explain the 
remarkable and very special microscopical structure of 
meteorites far better than that which refers them to por- 
tions of a volcanic planet, subsequently broken up, as 
advocated by Meunier, unless indeed we may venture to 
conclude that the material might still retain its onginal 
structure, due to very different conditions, previous to its 
becoming part of a planet. At the same time so little is 
positively known respecting the original consbtution of 
the solar system, that all these conclusions must to some 
extent be looked upon as only provisional. 

1 will now proceed to consider some facts connected 
with meteoric irons. The so-called Widmanstatt’s figur- 
ing, seen when some of these irons are acted on by acids, 
is well known ; but m my opinion the preparations are 
often very badly made. When properly prepared, the 
surface may be satisfactorily examined with a magnifying 
power of 200 linear, which is required to show the full 
detail. We may then see that the figuring is due to a 
very regular crystallisation, and to the separating out one 
from the other of different compounds ox iron and nickel, 
and their phosphides When metco ric iron showing this 
structure is artificially melted, the resulting product does 
not show the original structure, and it has therefore been 
contended that meteoric iron was never in a state of 
Igneous fusion. In order to throw Light on this question. 
1 have paid very much attention to the microscopical 
structure of nearly all kinds of artificial irons and steels, 
by studying surfaces polished with very special care, so as 
to avoid any effect like burnishing, and then acting on 
them very carefully with extremely dilute nitric acid. In 
this manner most beautiful and instructive specuneDs 
may be obtained, showing a very great amount of de- 
tail, and requiring a tnagnif>ing power varying up to at 
least 200 linear. In illustration of my subject 1 will call 
attention to only a few leading types of structure. In 
I the first case we have grey pig-iron, showing lamina* of 
graphite promiscuously arranged m all positions, on the 
I surface ol which is a thin layer of what is probably iron 
I uncombined with carbon, whilst the intermediate spaces 
are filled up with what are probably two different com- 
pounds of iron and carbon. 

White chilled refined iron has an entirely different 
structure and more uniform crystallisation, the structure 
is very remarkable and beautiful, mainly due to the vary- 
ing crystallisation of an intensely hard compound of iron 
and carbon, and the two other softer compounds met 
with in grey pig. 

Malleable bar iron has an entirely different structure, 
and shows fibres of black slag, and a more or less uniform 
crystallisation of iron with a varying small amount of 
carbon. 

Cast steel differs again very much from any of the 
previous. It shows a nne-gramed ilructure, due to small 
radiating crystals, and no plates of graphite. 

The (flfference between any of the above and meteoric 
iron is extremclv great. 

In the case of Bessemer metal we have a crystalline 
structure approaching In some places more nearly to that 
of meteoric iron. We see a sortof Widmanstatt's figuring, 
but it is due to the separation of free iron from a com- 
pound containing a litde carbon, and not to a variation in 
the amount of nickel 

The nearest approach to the structure of meteoric iron 
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is met with in the central portion of thick bars of Swedish 
iron, kept for some weeks at a temperature below their 
melting point, but high enough to give rise to recrystaU 
lisation. We then get a complete separation of free iron 
from a compound containing some carbon, and a crystal- 
line structure which, as far as mere form is concerned, 
most closely corresponds with that of meteoric iron, ns 
may be at once seen on companng them 

Thc'jc facts clearly indicate that the Widmanstatt^s 
figuring is the result of such a complete separation of the 
constituents and perfect crystallisation as can occur only 
when the process takes place slowly and gradually They 
appear to me to show that meteoric iron was kept for a 
long time at a heat just below the point of fusion, and that 
wc should be by no means justined in concluding that 
it was not previously melted. Similar principles are 
applicable in the case of the iron masses found in Disco, 
and it by no means follows that they arc meteoric be- 
cause they show the Widmanstatfs figuring. Difference 
in the rate of cooling would serv^e very well to explain the 
difference m the structure of some meteoric iron, which do 
not differ in chemical composition ; but| as far as the 
general structure is concerned, I think that wc are quite at 
liberty to conclude that all may have been melted, if this 
will better explain other phenomena On Lius supposi- 
tion we may account for the separation of the iron from 
the stony meteorites, since under conditions which brought 
into play only a moderate gravitative force, the melted 
iron would subside through the melted stone, as happens 
in our furnaces ; whilst at the same tune, as shown in my 
paper read at the meeting of the British Association in 
1864, where the separating force of gravitation was small, 
they might remain mixed together, as m the Pallas iron, 
and others of that type. 

In conclusion I would say that though from want of 
adequate matenal for investigation 1 feel that what I 
have so far done is very incomplete, yet I think that the 
facts I have desciibed will, at all events, serve to prove 
that the method of study employed cannot fail to yield 
most valuable results, and to throw much light on many 
problems of great interest and importance in several dif- 
ferent branches of science. 


MENDELEKF^S RESEARCHES ON 
MARIOTI'E^S LA 

TJ'ROM reseuches on the depression of the mercury results the 
possibility of introducing a precise correction relative to the 
volume of gas contained between the surface of the mercury 
and the horizontal plane which touches the summit of the 
meniscus In all my researches 1 introduce each time a cor- 
rection relative to this volume 

The volume of the reservoir which contains the mercury and 
the gai under various pressures undergoes two kinds uf varia- 
tions , first, those which aic due to the difference between the 
pressures which act on the two sides of the vessel, and second, 
those which depend on differences in the volume of mercury The 
compressibility of the reservoirs employed in the researches has 
been always determined by experiment, and their change of 
volume produced by the introduction of mercury can be de- 
termined by surrounding the vessel filled with mercury by 
another filled with the same material When the height m the 
two vessels 15 the same, the capacity of the vessel is that which 
exists at the time of equality of pressure on the external and 
internal surfaces of the vessel. If we empty a port of the 
external vessel the canacily of the vessel changes in the same 
manner as when wc htl or when we empty the vessel. Experi- 
ments of this kind have shown the pOBSibilUy of determining the 
(diangca of capacity depending or. the quantity of mercury. The 
relative correctioiis have in each cose been introduced into thn 
calcuUhoni* 

All the practical aide of the subject — the desiccation of the 
gas, the complete abstraction of the remains of the gas from the 
apjpmtuB^ the hennetical junction of the parts of the apparatus 
by dMjvis of mastic and mercury stop-valves, the means of mun- 
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taming the gases and the mercury at a constant temperature, the 
calibration of the tubes, and a number of other details have had to 
be elaborated more or less anew. All this will be found 
described m my work ‘'On the Elasticity of Gases.” I have 
published this work only in Russian, not having means sufli- 
cient to publish a translation of a work so volummous, and 
desinng to conform to the custom existing amoriKsazviftis of all 
countries of describing their l.dmurs m their mother- tongue, in 
order tO present to the scientific literature of the country where 
they live and work a gift m proportion to their powers. 

My desire was to investignle the subject in its minutest details in 
order to eUminale every possibility of doubt ns to the causes which 
determine the devialionh observe! from the Uoylc-Mariotte Law 
1 know that that law is firmly established, and 1 believe it will 
remain so. Not less great is the certainty in the mind that rare- 
fied gases approach the perfect state. Timt certainty I hid also 
on commencing my experiments. It was necessary then tu deter- 
mine ns completely ns possible all the circumstances on which 
depend the facts contrary to the opinion generally held. This li 
why I have modified the appaiatuii, im pro veil the method's and 
employed in this work more ihan three years without inter- 
ruption. Now so far as regarrU low pressures the work is 
finishccl, and I have obtained definitely certain proofs of the 
iigorou;> accuracy of my firiil observations 

The cxpeiiments which I have made with Kirpilclioff have 
proved that not only for nir, Init also for hydrogen, and even for 
carbonic acid, the deviaiums are po^nive when the gas is sub- 
jected to a very small pressure ; it w found, moreover, that theiie 
deviations increase in proportion to the v.iTia[ion from the normal 
pressure. Ihe same thing has been fouml in a new sen es of 
experiments undertaken by me with M. llemihan The expen- 
ments are described in tome 11 ul my work on the “ Elasiicily 
of Gases,” which 1 have just publi-^hed A brief extricl on this 
subject IS published m llie Jntr de Chimu et dc rhynqut^ 
Octubci, 187(1 f shall i;|iiulc only the icsulls ubtaiiud Iiy ua 
from the expciiments made in 1S75 and in the brginiiiug of 
1876. 

Into a new appnratiis we have intioduced several further im- 
provements, of which the chief are — (i) The baro manometer, 
the metre, and the reservoir, containing Ibc gas and ihe mercury, 
have been placed m the same bath full of water , (2) Wc have 
succeeded jn producing a conqilctc vacmiin in the barometric 
chamber , (3) The baih was maintained at an almost uniform 
temperature by means of an agitator, and the small diflcrences 
in the temperatures of the var oiis Ja>trs Inve been determined 
by a differenLial thermuinctei , (4) The junction between the 
air reservoir and the barom an o meter lias been made, not only 
without the aid uf a lap, hut also wiUiout the use of niastic.^ 
Thus the gas was surrounded only by the glass and the mercury 
We shall confine ouiselvcs to n summary of the results of our 
cxiicriments, made between 650 and 20 millimetres' pressure, 
with four gases — H, air, CO", and SO® 

I. If, starting with a certain small pressure, wc arrive at prci- 
surcs smaller still, we find for all gases posuivu dcvialiuns, viz , 

the gases, then, are m tins case less compreEaed 

than Manotte'a Law requires SimiLai deviations were also 
observed for hydrogen hy M. Regnault between I and 30 a'mo- 
sphcrcB, and M Natterei for all gosea between 100 ariil 3,000 
atmospheres 

2 IJndtT small pressures and for all gases, the value of the 
positive deviations, the numerical quantity (or magnitude) 

d{py^ ^ increases when the initial pressure diminishes Thus, 


for example, for hydrogen at 400 millimetres — 

+ 0 - 000002 , 
dp 

and at 1 20 millimetres — 


-H o ooooio 


dp 

3. For gases like CO® and SO’ we find near the aimospherlc 

pressure, negative deviations ; ^ f , for CO*, = 635, />j = 200, 
/o7'g = 10,000, = 10^029 , but, under lesii pressures still, the 

deviations become positive even for CO* and SO* For example, 
for CO’, /□ - 190, = 64, /a 22, /g T/g ^ 10,000, 7/, » 

9,996, va = 9,983 j for SO’. /„ = 190, = '60, = 22, 

= 10,000, Pi = 10,010, = 9,990. 

4. llie existence of positive and negative deviations for the 

■ To attain tbu end the eu-vcg^cI and the branch of iho baromanometar 
urm loldared together by a caplUsTy tube made of a iioglc piece 
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Mme gu, observed by meani of the same apparatui, according 
to the amoant of pressure, and the conformiiy m the various 
■erics of expenmeots, prove that the results obtained do not 
depend on any constant errors in the rnethods employed, but 
that they are really caused by the nature and the essential 
qualities of the gosea inveatigated. 

5. The vanaLiona from Manotte'a Law under very weak 
pressures being very small, it is necessary, in determining them, 
to make the reading of the prcBsures, the volumes, and the tem- 
peratures (absolute / = 273^) with a precision of two*thouaindths 
of these total values , thus, , if = o 200 m. , ■■ o loom , 
and = 2,500 gr, r*, = 5iOOo gr of mercury {( ^ 20), it 
will be necessary to determine the pressures with a precision of 
o 01 mm , the volumes to o'l gr. of mercury, and the tempera- 
tures to o 01 of a degree. 

The results will be doubtful if the precision is less ’ Thus it 
IS found that undfr a tertain small p^essun ^ases prfsent positive 
deviations from Mariotte's Law , even gases like sulphurous acid 
and carbonic acid, which under high prt.<>sures show consider- 
able negative deviations. It is the same with air M, Regnault 
commenced his researches with pressures which exceeded that 
of the atmosphere, and obtained negative deviations 

In 1874 I e/Tected with all the care possible the determina- 
tion of ihc deviations for air under pressures of from 650 to 
3,000 milimelres, and towards the end of 1875 and in the begin- 
ning of 1S7O, in a special apparatus provided with compound 
manometers, I repeated the ^ame expcnmcnts with M llogusski 
for pressures from 700 to j,ooo millimetres with air, hydrogen, 
and carbonic acid. These researches proved the rigorous accu- 
racy of M Rcgnnult’s conclusions Air and carbonic acid were 
found to be subject under these pressures to negative deviations, 
greater for carbonic acid than for air , and hydrogen, for these 
same prc'sures, was found lo present positive deviations At 
present uc are conliiuung the same kind of expenmenta for 
pressures of more than three metres. 

Thus hydrogen, under all pressures, commencing with zero 
and ending with a pressure infinitely great, presents throughout 
po&liive deviations ; at no pressure does u follow Boyle’s Law 
rigorously, and iL never presents negative deviations Increased 
pressures always give a greater volume than what might be 
expected according to the variation of the pressures Air under 
pressures less than 600 millimetres also presents posillve devi- 
ations ; but under preshures greater than ihat of the atmosphere 
iLs deviations become negative, and under pressures which exceed 
100 atmospheres its compressibility again becomes positive. 
Consequently for this gas there aie two pressures at which it 
follows Boyle's Law ; the one is very nearly that of the atmo- 
sphere, the other lies between 30 and loo atmospheres These 
pressures, undir which the changes of the sign of compressibility 
occur, will be different for carbonic acid , viz , under pressures 
less than that of the atmosphere the change of sign is found at 
nearly 300 millimetres, and for higher pressures 11 commences 
near that which corresponds to 70 metres of mercury, if we 
base our researches on this point on the observaiioni of Dr 
Andrews on the compressibility of carbonic acid gas for tempe- 
ratures above 31°. For lower temperatures this point will probably 
correspond lo llie passage of carbonic acid into the liquid state 
Conieqiienlly wiih a change of temperature ihe pressure at which 
the change ol sign of compre'isibility occuis, changes also For 
sulphurous acid ihc sign of compressibility under pressures lower 
than that of the atmosphere changes at about forty millimetres of 
pressure. But even this gas, so easily liquehable, under low 
pressures, nas always a positive compressibility There is not 
then, and there cannot be, a gas which is rigorously subject to 
Mariolte's Law under small prestures 

The idea of an absolute gas belongs, then, to the number of 
fictions which find no confirmation in facts Wc cannot, then, 
suppose that with the decrease of density or with the increase of the 
VIS viva of gaseous nioicculef, gases approach a state in which 
they follow Boyle’s Law. Ihen (the density diminishing, the 
veloaty of the molecules increasing, that is to say, the pressure 
diminishing, the tempersture increasing, and the molecular weight 
diminishing) they all tend towards another state characterised by 


the expression > o ; le,, they are assimiUted to solid 

dp 

end liquid bodies, when the condensation reaches Us limit. We 


■ It IS by theie cnuiei that the want of confornuty m lha eapanoients of 
SUJiitrODi IS lufficienily uplamed iRogf Ann , April and May, 1B74 . 
See also the Ball de CAcad tie Si de St PiteriboMr^, L xix , p 466, and 


Bertekte der dtutsektit chrm, C€sell^\ viu ,p 1,339 , t vui , pp. 576 and 
749)y and of M> Amoitat {CoM/tfS Rendw, Apni 17, 1876.) 


must believe that there ii a limit of condensation and a lim t of 
larefaction If wc take, in fact, a mass of non-volatile liquid, 
and if we submit it to pressures infinitely gi eat and infinitely 
small, we shall see it change volume ; but in the two cases, we 
shall have finite volames, capable of measurement, and even 
differing little for one and the ssme body It is the same with 
gases, if we admit that for pressures approaching aero, gases con- 
tract according to the same law as that which we can deduce 
from our compression expcnmciitB under preuures less than 
that of the atmosphere, or as hydrogen contracts. Under great 
prcbsures, or under yir ensures excessively small, every gas 
resembles a solid or liquid body, and possesses two limits of 
compressibility. The volumes which correspond lo these limits 
are very different, but there is always reason for believmg that 
they exist. 

Without launching into hypothescfl to explain these limit 
volumes (such, , as Ihe supposition that molecules in them- 
selves possess volume), I will confine myself to the question or 
the matter of celestial ^pace. What is the luminous ether ? One 
of two things — either an clastic independent matter, sui grneris, 
or the giB of Ihe atmosphere*! of celestial bodie", considerably 
rarefied In the latter case it is necessary to admit the absence 
of limits in the atmospheres and a condensation of the ether 
greater and greater in proporliun as wc approach a celchlial body 
(sun or planet) There are many arguments for and against 
both hypuLheseb On the one hand, spectrum analysis leads ui 
to conclude that the material of all heavenly bod its i>, Identical , 
on the olhfr hand, it proves the diversity of the composition of 
atmospheres This is why we abstain Irom solving the ques- 
tion in Its cuscnce But speciriim analysis docs not speak less 
in favour of the former hypothesu, because it shows the diversity 
of composition of our Lerrtsirial ntmo<>p]iere from that of many 
of the other celestial bodies. In the researches on the resistance 
of celestial matter to the movement of the planets, there 
appears alt»o to be ji confirinalion of the former of these two hy- 
potheses, lor nciiher planets nor comets show any diminution in 
the excentricily of iheir orbiK, whu h would be an inevirable 
consequence of motion in a rarefied medium, has been ob- 
served in Ihe case of I'^nckc’s ^ omeL Essti mvcfetigatinns on the 
movement of that comet, repcalea in recent limes by M von Asten, 
the Pulkouva astronomer, show dearly ihe advances towards ihe 
siin at penhcliiin, although in ihe bt^’lnI1lng M von Aslen had 11 >t 
noticed thrm But that comet st pcnhcln n was found only at 
one-third ol the distance which separa'C'* ihe sun fiom the earth, 

I <* , It was nearer to the sun than Mercmy It is possible 
that it passed near to the limits of ihe sulnr atmosphere 
Faye’s comtt, as is known, does not present rhe-e same diverai- 
lies, but 115 penhclic distance is about i 6S, that of Lncke’s 
comet being only about o 33 , it exceeds it iben *-0 iiuich 
that their comparison wou'd only serve to confirm the hypo- 
thesis of a soUr armnsphere. If we admit a limit for the atmo- 
spheies, wc must expect in gaso., fur small pressures, exac ly 
that kind of vatialion from Boylr's Law winch I observed ja 
rarefied gases 

To prove that gases under very tmall nre=sureB, is well as under 
very considerable pressures, vary from ilic Boylc-Marrinitc Law is 
by no means the ^amc os to deny ihe truth o' that law , I feel that 1 
ought to slate this most cxidiciily. For a lon^' tune the 'aw of 
graviiailon could not he made 10 acconl with Ihe {uriui balions ; 
latterly these perturbations have proved the birxt c infirmalion of 
the lawa of gravitation, In the present case it may be the xame. 
There are three laws for gases that of Boyle and VI irriotte, 
p 7 ' -const , that of Cuy Lunsac, 77 - z^o (< + “ ^) , anti thatol 

Ampere and Gcrland = consL (a being the molecular 
m 

weight, and 7/1 the mass). Their ensemble is expressed for all 
g.’iscs in general by the equation — 

apv ^ 845 (273 + f) iw, 

where a is the atomic weight {H ^ x), p the pressure in kilo- 
grams per square metre, v the volume in cubic metrcsi ni the 
weight in kiloRraoiB, I the centigrade temperature, Th'n is, 
however, only a first approximation. In the second memly^r of the 
equation there must be additional lerm^ which express a function of 
p and of 0, very small for the ordinary mean values of p, and which 
become of a sensible magnitude only when p is verv small or very 
great To find this function is a quesuon of the future, and 
demands the labours of a great number of investigators My 
aim IB to be able to furnish some expcnmental data which wiB 
permit of judging of the form of that function. This 
requires many new processes, meaauriDg apparatus of a high 
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degree of preciiion, muij Toried arrangemeDti as well as expe- 
rienced aiiistanti. That Idea hu leciiTed me the pTotectlon of 
His Imperial Highness the Grand Duke Constantine and the 
support of the Imperial Rusaian Technical Society. 

I thus conclude this communication which I have the honour 
to send you. The researches on the co- efficients of dilatation of 
gases in their general features confinn the accuracy of the deduc- 
tions drawn from the observa lions on compressibility But that 
matter is in process of elaboration, and only a part of the 
researches has been completed. Consequently 1 abstain from 
expounding all the details of the subject. I shall only remark 
that the true coefficient of dilatation of air under constant pres- 
sure anil with variable volume is found to be greater for pressures 
near to atmospheric pressure than the number generally accepted, 
notably from ihc researches which I have made with M. Kainn- 
der, it is equal to o 003G83 if we take 100" C. as the temperature 
of boiling water under an atmospheric pressure of 760 mm. in 
latitude 45". 

If you do not find devoid of interest more ample details on this 
subject, as also on the determination of the weight of a litre of 
air, 1 shall have the greatest pleasure Jn explaining to the 
English public through your intcrCBting journal the essential 
points of the researches made on this subject In my laboratory. 

St. Peteraburgi January i Df, Mendki EEF 


OUR ASTRONOMICAL COLUMN 

BinAKV STARi) — Fiom one of (lie very careful and complete 
inveBtigalinns on the orbits of the revolving double stare, by 
which Dr Dobciclc is so greatly contributing to our knowledge 
of the motions of these mtercstiiig objects, we have an orbit of 
C Scorpii which 15 probably a very near approximation to the 


period of revolution u 9j} y^anf and the pcri-utroti poRsage 
1843*7, The distance calculated from this orbit is itdl under 
two-tenthi of a second, but it will increase, until towards the 
end of the first decade of the next century the components, 
according to Dr. Doberck'i calculation, will be separated by 
more than o" 8. 

The Annular Eclipse of 'IIIe Sun, 1737, March i — 
Prof Grant, in his ** History of Physical Astronomy,” mentions 
this eclipse as the first annular one of whicli we have any detailed 
account. This phase passed over Edinburgh, where it was ob- 
served by Maclaunn, the well-known tnathemaLician, by Short, 
the optician, I.ord Aberdour, and others The times were 
determined by Madaurm by a pendulum clock of Graham^s, 
and he was also fumifihcd with a meridian instrument by the 
same maker, with the aid of which the clock was rated by Short 
for "a long time before and after the echpiie ” The clock used 
by Eord Aberdour, who was located in Edinburgh Castle, was 
compared with Moclaunn’s at noon on the day of the eclipse, 
and in addition signals were exchanged between the Castle and 
Maclaurin’s station at the college Both observers determined 
the duration of the annular phase to have been 5m. 48s 

The following rlcments of this eclipse have been deduced from 
a similar system of computation a& regards the moon’s place to 
that adopted fur other eebpses to which reference has been made 
from Lime to time m this column, a system which gives rc'tults 
for the total solar eclipse of 1715 agreeing very closely with the 
observations of Flamsteed .ind Halley 


true one 

We have called the star by what appears to be its correct 
designation, f Scorpii, but few stars have been subjected to 
more varied nomenclature than the one m question In Dr 
Doberck’s paper, published in No 2,121 of Astronomuche 
Nachnehtm, in all probability through one of the typographical 
errors which have of late so much dmhgured this penodical, the 
star IS styled C Librec. It has been previously very commonly 
leltered { Librx, and it is 51 l.ibTx of Flamsteed; Secchi, m 
Ash on N<uh , No, 1,614, calls it p Librx, though we arc 
ignorant upon what precedent 

Dr Doberck's elements axe those of a very nearly circular 
Orbit, and it may be remembered that some thirty years since 
Madler gave elements for circular motion with a period of revo- 
lution of about 1014 years In Ash on NacA , No, i,6Sj, Dr 
Thiele gave the results of a very complete discussion of the 
measures up to 1856, in which he has assumed that Sir W. 


G.M.T of conjunction in R A , March i, at 3h, im. 3ts 


K A. 

Moon's hourly motion m R A. 
Sun's 

Moon'i decimation 
Sun's „ 

Moon’s hourly motion in decl 

Sun's, .1 

Moon a horizontal parallax 
Sun’s 

Moon’s true semi -diameter 
Sun's 


342 35 32 o 
28 50 9 
2 20 '3 

G 44 o [ S, 
7 24 5 7 S. 
8 49 5 N 
o 57 2 N. 
54 19 I 
9 o 
14 48 o 
16 7 7 


The equation of time was 12m 4CM subtractive from mean time. 
The following were points upon the central line by the above 
elements : — 


Long, 10 10 W Lat. 54 53 N. Long 4 W. Lat. 56 35 N 
„ 7 26W 5542N. „ o 4W „ 57 36N 


Herschcl’s angle on the night of his discovery of the duplicity of 
the star has been registered correctly, though a doubt has been 
entertained upon this point. He thus arrives at a highly cxcen- 
tricol elliptic orbit with a period of a little over forty-nine years. 
It should be remarked that from the near approach of the mag- 
nitudes of the componenU forming the double star ( Scorpn (it 
u more correctly a triple star), an error of iSo” in the measured 
angle of position is by no means an improbable one. 

Dr Dobcrck assumes that Sir W, Herschel’s angle of 1782 
requires this correctioU| and deduces an orbit in which the period 
of revolution 11 nearly twice Uiat of Thiele, and which therefore 
approaches the period originally ooslgned by Madler. Hu ele- 
ments are as follow : — 

Feri-ostron pouage 1859 62. 


Node 1 2° 15' Inclination 68” 42' 

Node to pcri-B£tron on orbit 89” 16' 

Eccentricity o 0768 

Semi-oxu major l'' 26 

Revolution 95 *90 years 


A full compafuon with the meaiares up to the preient time, 
oppMii in thu Ashromomuefu NackrufUm. 

In the same number Dr, Doberck gives fint ekments of that 
wccMfaigly difficult object 7 Coronsc Borealis, in which the 


If reduction equations are founded upon a direct calculation 
fur Edinburgh, there result lor any place not far distant — 

Cos iu = 97 6369 - [1 S9&11] sin / [i i3OT0] CHS /, cos (L - ji" i' 4) 
r ■=ah 13111 35 58 Tla ^^350] sin w Lj 403^51 ^ 

- [3 byaSyl cos/, con (L + 1^7' 35' 5) 

where / is the geocentric latitude of the place, L its longitude 
from Greenwich -h if K, — if W, and i is expressed in Green- 
wich mean time ; the upper sign is to be used for beginning of 
annular phase, and the lower for the ending, The quantities 
within square brackets are logarithms. 

The calculated duration of annularity at Edinburgh ii 
5in. 46 '6s., differing only i 44. From the observations of Mac- 
launn and Lord Aberdour, but the middle of this phase is given 
later by Im 5 is. At other places mentioned m Maclaurin's 
memoir on this eclipse, published in the Philosophical Transact 
tions, the duration of the annulus was os follows \ — At Alnwick, 
am os. , at Crosby, near Ayr, 5m. 54s. , at Montrose, 6m. 271. ; 
and at St, Andrew's, 6m. rai At Aberdeen, which was very 
near the central line, the annulus was formed at 3h. 43m. os. 
local mean time, and continued 6m. 30s. On the east coast of 
Scotland, where the duration of annulus was longest, it did not 
exceed 6m. 35 The eclipse u npt given amiular at Marpeth, 
therein ogretuig with the obiervatioiL 
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NOTES 

The Swiney Lectures on Geology (free to the public) will be I 
debveied this year at the Royal School of Mines, Jemiyn Street, I 
on Monday and Thursday evenings at eight r m , commencing 
on Monday, April 9. 

As we have already stated, the " Vcrcin fur die deiilsche | 
Nordpolarfahrt,” of llremen, has been cnnvcited Into a Geo- 
graphical Society (die geofjraphischc Gescllschaft in Uremen) 
with the object of promoting’ scientilic exploring expeditions 
generally, and of publishing llicir results Dr Fmseb, who was 
sent out by llie Verein last year lo tlic mouths of the Obi along 
with Dr Hrelim and (Iiaf Waldburg-Zcil, is now busily engaged 
in working out the ethnogiapliical and natural history col- 
lections madf* dunng the expedition and publishing their 
icsults A paper of Dr. Finsch on the new birds discoveicd on 
this occasion has been received by the Zoological Society of 
I^ondoii, and will be read at one of ihcir next scientific meetings. 

On Friday, April 13, Mr \V Spottiswoodc will deliver a 
lecture at the Royal Institution on his great Induction Coil, 
dcsciihed lU the January number of the Phjlasophital Magazine 
and in the Mirch number of the XtnetetHth CtfUmv Ihe lec- 
ture will be illuiitratcrl with some new exixrimcnls on stiatihed 
dischaigcs, which a coil of tins enormous power has for the first 
tinne rendered practicable. 

ThI‘ Leipsic publisher, (^iinthei, has issued the first part of a 
new journal, Kosfuos^ specially devoted to the fuiLherauce of the 
development doctiinc, iindLi the editorship of Caspari, J.iger, 
and Krause, nith the assistance of Darwin, Haeckel, nnj olhci 
ennncTit workers in the Darwinian field VVe shall give ci 
detailed notice of the fiist part lu an eaily number 

pROi' Syi VLSI ER seems to have become quite naturalised in 
the United States, if we may judge from the fact that he was 
one of the speakers at the celebration of Washington’s birthday 
at the Johns ILoiikins IFniversity, where, as our readers know, he 
IS Professor of Mathematics Piof Sylvester spoke of his work 
and of his satisfaction with his new relations, as also on some 
points of general interest He maintains that it is a mistake to 
divorce teach’ng and research, illustrating Llie advantage of their 
union in hu* own case by the fact that in the act of teaching, 
important fields for research have been siiggested to him 
Recently, for example, at the University in Uallimore, ihc per- 
sistence of a student 111 his desire to study the new algebra has 
led Trof, Sylvester into “ a research of fascinating interest,’* 
from which he hopes for great resultb. He has leason *' to think 
that the taste for mathematical study, even in its most abstract 
form, 19 ihucli more widely diffused than is generally supposed *’ 
m the United States Prof Sylvester, the Nalton tells us, 
■poke at couaidcrable length and with deep iechng on the 
estrangement between the two great branches of the Anglo- 
Saxon race caused by the exclusive, ecclesiastical policy of the 
English Universities m former years. “ Their work it is that a 
separation deeper and a chasm mjre difficult to fill up has been 
created between the two most free and powerful nations m the 
world — England and America — than any due to political causes, 
present or past." Why is it, he inquired, that the flower of 
American youth do not resort for their mental impulse and 
higher education Lo Oxford and Cambridge, instead of to Berlin, 
Leipzig, Jena, or Heidelberg? " It u because there they are 
wclcomorl, to whatever religious communion they are attached or 
unattached, without question and without dishnction It 11 
becauir there they can rest on the bosom of a common mother, 
who shows lundness to all and favour to none. . 1 have been 

■track, almost from the first hour of my landing on these shores, 
by the maDifestations 1 have everywhere witnessed of the close 
Intellectual sympathy] which 'exisia between America and 


Germany It is German books that are read, it is German 
authors whn arc quoted, German opinion on all matters of science 
and learning that is appealed to , and as rc-eards community of 
work and intcllectiial ties, I do not think it at all extravagant to 
assert that Germany and America belong to one hemisphere, and 
we in England to another '* If our iiniveraitics are to blame for 
this stale of things, they have much to answer for , and it is 
therefore some relief lo know that the New York Nat ton 
i^counts for it by the desiic of Americans lo acquire another 
language in the country where it is spoken, and to come m 
contact With a diflcrent order of mind, however little superior 

Dr Ki rtV, cxlraonlmary professor of mineralogy in the 
University of TlLidelbcrg, has accepted an ordinary professorship 
in th' University of Gottingen 

Tuk Clothworkers' and Merchant Taylors* Companies have 
each contributed one hundred guineas lo the fund being raided 
by the Chemical Society for the promotion of chemical rcEearch. 

The trustees of the Johnson Memonol Pn/e for the en- 
couragement of the study of astionomy and meteorology pro- 
pose Ihe following subject for an essay, “ The History of the 
Successive Stages of our Knowledge of Nebula, Nebuloul 
Stnis, and Star clubtci^, from llic Time of Sir William Herschel.” 
The prize is open to all members of the University of Oxford, 
and consists of a gold medal of the value of ten guinea<i, to- 
gether with so much of the dividends for four years on 338/, 
Reduced Annuities as sh.ill remain after the cost of the medal 
and other expenses have been defrayed C.inilidates are to send 
tliur essays to the registrar of the University, under a seiilcd 
cover marked "Johnson Memorial I’n^c Essay,” on or before 
March 31, 1879, each candidate concealing his name, diblin- 
guishing his essay by a motto, and sending at the eamc time 
his name sealed up under cover with the same motto wiitten 
upon It 

One or more minor scholar shijis in natural acience will be 
oIRrcd by Downing College, Cambridge, during the present 
year Ihe scholarships range in value from 40/. to 70/ per 
annum, and ore tenable for two years, nr until the holder is 
elec*f*.l lo a foundation scholarship The examination will be 
held in Downing College on June 5 and the three following days, 
The subjects of examination will be (l) Chemiislry, theoretical 
and practical , (2) Physics , (3) Comparative Anatomy j and 
(4) IMiysiology All peisons are eligible lu these scholarships 
who have not commenced to reside in the University 

On March 7 f Rt (xje 5 vj.r, a Norwegian fishing station, near 
the North Cape, m 71° 12' N lat , the most northerly telegraph 
station on the earth was opened 

Tul Conz’tr^azKtu: of the QuekcU Club lakes place on the 
13th inst , at University College, Gower Street 

Three electnc eels from the River Amaron have this week 
been added ti^ the We<itininBter Aquanum. As they require to 
be kept at a temperature of between 70° and 80^ F it needed 
some ingenuity to bring them from Liverpool, where they were 
landed, to Lo.idnn. Hy placing the vessel containing them on 
foot -warmers and telegraphing on fur changes of foot-warmers 
at different stations, the water on arriving at Westminster was 
found to be at 75°, The ecE are lodged in a tank kept warm 
by a Rlcam pipe passing under the shingle, and are at present by 
the alligators. These, by the by, are waking np w'lmJerfuUj 
in activity, and the attendants have now to keep a sharp look- 
out when cleaning the tank. 

We are enabled to state that the increasing number of 
demands for space in the Pans International Exhibition has led 
M, Krantz relactasdy to give up the idea of authorising the con- 
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Btruction of the large Gifford Captive Balloon vrlthin the pre- 
cincti of the Eohibition. The cuDBlniction will take place at 
All events either on public ground lent by the Govemment or on 
some private vacant space at a small distance from the Champ de 
Mara The preliminary technical arrangements have been made 
by M, GifTard The length of the rope will be about 600 
metres. It will be conical , the largest end close to the car will 
be 8 centimetres diameter, the amallest end only 6. The 
ascending force, when loaded with ballast, guide ropes, grapnels, 
and 50 paascngers, will be 5 tons The weight of the cable will 
be 2 1 tons when fully expended The ascending force of the I 
hydrogen filling the envelope will be 23 tons. The diameter of 
the balloon will be 34 metres, the height 50 metres from the 
lower part of the car to the upper part of the valve, and the 
engine will be of 200-horae power. 

'tHE Bupplenenloiy number, 51, of Petermann’s 
contauiB the second half of the late E. De Pruyssenaere’s travels 
in the region of the 'White and Blue Nile This part contains 
the special scientific results of the accomplished traveller — 
meteorological observations, baromelriral altitude observations, 
river measurements, aslronomical observations, triangulation of 
a part of the Jezlra, besides the southern half of the map, con- 
structed by the editor, Herr Zoeppritz, and a plate of some of 
the implements, weapons, utensils, ornaments, &c , used by the 
inhabitants of the region traversed 

*At the meeting of the delegates of the French learned socie- 
ties to be held at the Sorbunne, as we noticed last week, Al. 
Alluard, the director of the Puy-de-Doine Observatory, will pre- 
sent a most interesting paper. A celf-registenng barometer has 
been kept in constant operation on the top of the Puy-dc-Dume, 
and another similar instrument was observed at Clermont-Ferrand 
durmg the same length of time The difference of pressure 
has undergone most remarkable variations, which cannot be 
accounted for by the Laplace law for determining the altitudes 
by comi'aring barometers. The corrections of temperature will 
be shown to be quite insufficient. 

The Scientific Congress of France, a quite distinct organisa- 
tion, established by the late M. de Caumont, wdl hold its forty- 
third session at 'Versailles, from May 17 to 27. A number of 
attractive excursions have been arranged with the help of the 
municipal authontiei, and there will be a floral exhibition. 

A 1 the meeting of the St. Petersburg Society for the Protec- 
tion of Trade, March 21, the maps prepared last summer by M 
Orloff during his journey to the Baydaraksky Gulf, were exhi- 
bited. 'fhe survey and levelling were made from the Irtish, up 
the Shchuchya River, and along the Biydaraka River to the 
Baydaraksky Gulf Both riven are navigable during the three 
montha — June, July, and August. 

A Tomsk telegram received by M. Sidcrof on March 18, from 
M, Schwonenberg'i expedition, announces the find, on the banks 
of the Obi, near to the Mariinsky gold- washings, of a well- 
preserved mammoth with Heab and skin. The defimtivc exca- 
vation of the carcass was slopped until instructions should arrive 
from SL Petersburg. 

Dr J F. Bransfobd, surgeon in the United States Navy, 
has been investigating the antiquiUei on the island of Omotepe, 
in Lake Nicaragua, collecting large numbers of vaici of vanous 
kinds, buml unu, ornaments, and other objects for the National 
Museum at Washington. Among the more important points 
substantiated by him was the occurrence on the island of at least 
three socoealve and distinct hues of prehistoric dvilliation, all 
of them ai^Alor to the present epoch, these being bounded and 
defined by ncccaslTe overllowi of lava from the volcano. Very 
great InterraJs of time elapsed between the cruplioni, as is shown 
by the actamulations of soil that took place on the fresh surface 
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of the lava from the decompoaldon of vegetable deposits. No 
estimate can be made of these eras, but they are believed to 
carry the period of the earliest overfiows back to a very remote 
antiquity. The objects of these successive layers are very defi- 
nite and easily recognisable by the practised eye, and highly im- 
portant deductions in regard to the early civiUiation of that 
region are expected from a critical investigation of the subject. 
Dr, Bransford has prepared an elaborate report on this subject 
for presentation to the Navy Department, but, before publishing 
It, he has obtained permuisLon to revisit the country, and settle 
some still doubtful points. 

A Malvern correspondent writes that he and many other 
residents in that part of the country are desirous of having some 
legislative protection for the of such birds as arc mentioned 
in the Wild Birds’ Preservation Act He wishes to know if 
there it any society for looking to the interests of wild birds ; if 
BO lie and othen will be glad to subscribe The Woolhope 
Field Club uted to give rewards for the best collection of birds' 
eggs, but the rule was altered when the mischief of this course 
as regards ornithology became evident. 

Those of our readers who were at the Glasgow meeting of 
the British Association last autumn will, no doubt, remember 
the interesting collection which was on view in the City Industrial 
Museum The Report of the Museum for 1876 has just been 
issued, and we are pleased to see that under the management of 
Its Curator, Mr, Faton, it is rapidly increasing in size and im- 
portance, and we have no doubt that ere long it wdl become, what 
so important a city as Glasgow ought to possess, a really 
valuable industrial collection arranged on a thoroughly scientific 
plan. 

At a recent meeting of the French Academy M. de Romilly 
called attention to some remarkable effects obtained by suspen- 
sion of water sucked up mto a bell jar closed below by a tissue 
with wide meshes ; m one arniiigcmciit, the net being metallic 
the suspended water could even be boiled by heat applied below. 
M Plateau has just pomled out that he described this pheno- 
menon of suspension m 1867, in treating of the construction of 
aquatic arachnlda, 

A proftos of the question (which has been disputed) whether 
toads eat bees, M. Brunet statei, m La Nature^ that going one 
day into hii garden, j'ust before a storm, he found the bees 
crowding into their hives, About fifty centimetres from the best 
hive there wai a middle-sized toad, which every now and again 
rose on his fore-legs and made a dart with surprising quickness 
towards blades of grass. He was found to be devounng bees, 
which rested on the gross-blades, awaiting their chance to enter 
the hive. M. Brunet watched till twelve victims had been de- 
voured ; he expected the toad's voracity would soon be punished 
wuh a sling, but in vain Objecting to further destruction, he 
seized the toad by one of Ins legs and corned him to a bed of 
cabbage thirty metres off, where he might do real service among 
the caterpillan, &c. Three days after this, on going out to the 
hives, he found the same load (which was easily distinguishable) 
at its old work. M. Brunet let him swallow only three or four 
bees, then earned him fifty metres in another direction. Two 
days later the "wretch*' was again found at' his post, greedily 
devouriiig 

Our correspoDdent, " Ji IL/' In desenbing the path of the 
meteor of March 17, as seen by him at Rossill, near Fleetwood, 
wrote a Hydre for a Hydra. The date of Mr. Ainilie HoUia’i 
letter should have been March 19, 

MB. Ellis asks ni to state that in bis article on Musical 
Notation lost week, p. 476, coL iL, lines four and five, the 
readings should be A| rM, G|. 
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The ftddiHoiu to tho Zoblogicil Society's Gudeni duriog the 
put week Include a Large-eared Brocket (C/nw aurtfus) from 
South America, preiented by Mr. Charles Cooper ; two Common 
Otters {Latira vulgaris), European, presented by Mr. Aagustoi 
B. Foster , a Vulpine Pbalanger (Fhalanguta vulpinu) from 
Australia, presented by Mr Tbos, Welsh ; two Rufous Tiua- 
raous {Ekyrtchoius rufisrtns) liram South Amencs, ptegented by 
Mr. F. Searle Parker ; eighteen Roach {Lruciicus ruMus), six 
Perch {Prrta fluutattlts), six Tench ( Tanca vmlgans), a Dream 
{Abromis krama), a Prussian Carp {Caraisms vulgaris) from 
Enbah fresh waters, presented by Mr J. Smith; three Fire- 
tsiled Finches (Erylhrura prasina) from Sumatra, purchased ; a 
Feline Dourocouli {Nyctipithecus fehnus), a Kinkajou {Cerco- 
IrpUs caudwolvulus), three Blue-shouldered Tanagen ( Tanagra 
cyanoptera), on Adorned Terrapin (CUrnmys ornata) from South 
America, deposited ; a Great Kangaroo {Matropus gsganieus), 
a Yellow- footed Rock Kangaroo {PetrogaU xanthropus), a 
Collared Fruit Bat {Cynonyctenss collaris), a Black Swan 
(Cygnus atraius) bom m the Gardens, 


SOCIETIES AND ACADEMIES 

London 

Royal Society. — March i. — "Note on the Electrolytic 
Conduction ol some Organic Bodies,” by J. H, Gladstone, 
Fh.D , F.R.S, Fu Henan Professor of Chemist>7 in the Royal 
Instiiution, and Alfred Tribe, F C S., Lecturer ou Chemistry m 
Dulwich College 

Our results, preliminary as we considered them to be, show 
that the iodides of ethyl, isobutyl, and amyl, the bromides of 
ethyl and propylene, the acetate of ethyl, and chloroform are 
praclically non-conductors to a battery-power of 100 cells Grove, 
and that alcohol is to some extent traversed by the current 
They show also that when these liquid non-conductors ore mixed 
with the feeble conductor, alcohol, the conductivity of the muture 
is greater than that of alcohol alone, which offers at least a partial 
due to the readiness with which such mixtures are decomposed 
by the copper-zinc couple. 

The vciy considerable development of heat in these liquids, 
which conduct the electric current with great difficulty, is a cir- 
cumstance worthy of notice In the«!e cases it is evident that it 
does not result from any chemical change, because the decom- 
position, if anything at all, is utterly ins^mficant m amount 

" On the Protrusion of Protoplismic F^ilamcnls from the Glan- 
dular Hairs of the Common Teasel," by Francis Darwin Com- 
municated by Charles Darwin, F.R.S 

The following 11 a summary of the results amved at by Mr. 
Darwin : —Certain observations have been made on the protrusion 
of protoplasmic filaments, from leaf-glands on the teasel , and 
the only theory which seems at all capable of connectmg these 
facts IS the following, That the glands on the teasel were 
abonginallv (1 ^ , lit the ancestors of the Dipsacacesc) mere resin 
excreting organs That the protoplasm which comes forth was 
originally a necessary concomitant of the secreted raatten, but 
that from coming In contact with nitrogenous fluids it became 
gradually adapted to retain its vitality and to take on itself an 
absorptive function. And that this power — originally developed 
in relation to the ammonia in ram and dew — wls further deve- 
loped in relation to the decaying fluid accumulating within the 
connate leaves of the plant. 

March 8. — "On the Structure and Development of Vascular 
Dentine,^' by Charles S. Tomes, M.A. Communicated by John 
Tomes, FR.S. 

March 15 — " On the Density of Solid Mercury,” by Prof J 
W. Mallet, University of Virginia. Communicated by Prof, 
Stokes, Sec. K.S, 

The author gets 14 1932 as the number representing the densify 
of solid mercury at its fusing point as referred to tvater at 4® C. 
taken as unify. Thu result, which diffen coiuidernbly liom 
previoui figures, he thinks, may be fairly accepted with con- 
fidence. 

" The Automatic Action of the Sphincter Am,” by W. R. 
Gowers, M.D., Aiautant Physician to University College Hos- 
pltaL CommuDicntcd by J, S Burdon Sandenon, M.D., 
F,R,S. 

** Description of the Process of Verifying^Thermometers at the 
Kew ObservatoTT.” by Francaa Gahon. F.R.S. 


Llnnean Society, March 15 —Prof. AUmAn, ptesldent, ifl 
the chair — The Rev. A. Gardner Smith and Mr A. Y. Stewoil 
were elected Fellows. — The Secretary read a paper on the 
poisoned spears and arrows of the Samoa Islanden, by the Rev. 
Thoi, FowelJ. The information thereon bad been derived from 
the son of a native chief. According to his account, the weapons 
are pointed with human thigh and parietal bones, these being 
ground to a fine tapering point A milky jnice, the product of 
several kinds of trees — among others Callophyllum tnophyllum — 
is used for dipping the arrow and the spear-besds into, and there 
IS added a luostance obtained from wasps’ neats, besides some of 
the fluid of putrid Sea-cucumbers {Nolothuna), A kind of kiln u 
then prepared, where the weapons are smok^, after which they 
are inserted into the dned flower stalk of a species of Tacca, to pre- 
vent bad eflecta from humidity , lastly, .they ore bundled together 
and laid by ready for use The c fleets of the pouon on the 
huroau system — viz , convulsions and tetanus, and the reputed 
means of cure the author duly mentions. Mr. G Busk, how- 
ever, quesbons the active quality of the said poison ; at least 
same expenmenls of his incline him to think that a local irrita- 
tion may be set up rather than an immediate deadly influence of 
a virulent vvctable pouon, such as u the “-Woorali ” of South 
America On the other hand, Messrs Niatwa and F/att cor- 
roborate Mr Fowcll's atatements — ^Dr. A. Gunther gave a 
notice of two large extinct lizards formerly inhabiting the Mu- 
carene Islands. The remains of the bones had been partly 
obtained by Mr Edward Newton, already well known for h(a 
researches on the extinct Mascarcnc fauna, and partly by 
Mr. H. H Slater, Naturalist to the Transit of Venus Expe- 
dition. Comparisons have led Dr. Gunther to regard one rela- 
tively large animal as most nearly allied to the families of Zonu- 
rid£ and Scinadz. But it differs both from the Glass Snaka» 
and S kinks, hence a new genus hu been assigned it and the 
name Didosaurus maurituinns given. The remains of another 
form from Rodriguez shows it to be allied and indeed identical 
with the Geckos, close to C 7 . verus but specificilly duliuct, and 
accordingly named C. newtomu — ^'fbe second part of contn- 
butions to the ornithology of New Guinea, by Mr. R Bowdler 
Sharpe, dealt with a collection made by the late Dr. James. 
This young enthusiiutic natuialut waa murdered bj the natives 
during an expedition to one of the ulands in Hairs Sound, 
whither he gone to collect Birds of Paradise. Of fifty-three 
species obtained only three are new to science, and from this it u 
inferred that the south-eastern province visited has by no means 
BO nch on avifauna u the northern parts of New Guinea are 
known to possess. The new species axe Melidora collans, Pho~ 
nygama jamesit, and Tanystptera mtcrorhyncha But a still more 
intereiting night-flying black hawk, Machaeramphus alcinui, hoa 
turned up in this locality, whose habitat previouBly was supposed 
only to be Malacca and Tcnaiscnm. Only four specimens of 
this rare bird are known to exuL — Samples of supposititious 
"manna ” from Persia, and a bark (Leptospeimum 7 ) bom New 
Zealand, with tonic qualities, were exhibited and remarked on 
by Mr. Stewart, of the Apothecaries Hall. 

Zoological Society, March 20 — Dr £. Hamilton, vice- 
preaidcnt, in the chair. — Mr Sclater called the attenbon of the 
meeting to an article m the Oriental Spor ting Afagazme for May, 
1876, bv which it appeared that a two- horned rbmoceroi hod 
been killed in February, 1876, at a place some twenty miles 
south of Comillah, in Tipper^. Mr Sclater ststed that this 
wsa the third recorded occurrence of a two-horned rhinoceros 
north of the Day of Bengal. — Mr. Sclater slso called attention 
to the fact that Mr. AV. Jamrach had just imported a young 
living specimen of the rhinoceros of the Bengal Sunderbunds, 
which was either Eh. sondaieus or a very closely allied form.— 
Mr Sclater exhibited a imall living Amphiibznian [Blanus 
etnereuj), which had been accidentally brought to England la 
the roots of a hut-house plant from Fort bt. Mary, Spain.— 
Messrs. Charles G Danford and Edward R« Alston read a paper 
on the mammals of Asia Mmor, based principally on collechons 
mode by the former m that country. The list included one 
ipcoea of Bat, two of Inaectivorei, twenty of Carnivores, seven 
of Ungulates, and fourteen of Rodents. Spermo philuixantha. 
prymnui, Benn., was redesenbed, and the name A/us myjta~ 
einus was proposed for a new species of field-mome — Mr. A. 
G. Butler read a paper on the Mjrlopoda obtained by the Rev. 
G Brown in Duke of York Island The species sent home were 
two in number, both of them allied to but distinct from pre- 
viously descnl^ ipemcL Mr. Butler proposed to dengue 
them oa Heierosloma bwn ut mi and SAtro&^us cinctitei.—E com- 


504 


[Aprils. iSi 7 


NA TURB 


rounication 'wms retd from the Rev O. P. Cunbndge, in which 
he gave the descriptions of some ipiden collected by the Revi 
G. Brown, in Diike of York IsIeuiq, New Britain, and New Ire- 
land. Two of thc&e appeared to be unde8cni>ed, and were 
named Argiope broiom and Saro/a vtdpim^ — Prof A. II 
Ganod read a paper contBiaing notes on the anatomy of the 
Musk Deer {Mosekus moschi/^f'uj) — A communication waa read 
from Mr Edward Bartlett, containine remarks on the affinity of 
MtsUts and tlie position which it Bhould occupy in a natural 
cUasi Heat ion. From an examination of structure of the feathera, 
Mr Bartlett had come to the conclusion that MeixUs was an 
aberrant form of the Ardcme group. — Dr Gunther, F R.S , 
read a paper containing an account of the hblies collected by 
Capt. FeiJden during the last Arctic Expedition Amongst 
these were several of great interest, especially a new species of 
Charr, for which the name Salmo arcturus wai jiroposed. This 
Charr was discovered in freshwater Jakes of Gnnn ell -land, and 
was stated to be the most northern fresh-water fish known to 
exist, — Mr Edward Newton, C M.G , exhibited and read a 
paper on a collection of birds made m the I'lUnd Anjuan or 
Johanna, one of tlw Comorro group, by Mr Bewslier, of Mau- 
ntius, whereby th^number ot species now known to have 
occurred in that island was raised to thirty- five, of which four- 
teen were fir^t observed there by that gentleman I ive of ihciie, 
namely, Zosterops aujuanmsu, Tchttrea vulpina^ Flluia hngi. 
ctmdaUtj Turtfus finvsAert, and Turtur comoriHsts, were dc- 
Bcrdied as new. 

Meteorological Society, March 21 . — Mr II S. Eaton, 
M A., president, m the chair — Capt Fellowes, K E., George 
Enman, Angus Afackmtobb, M D , Robert W T. Morns, Ktv. 
Edward Vincent Pigott; Davjd lS. bkinner, L, R,C P , and 
Henry St John Wood were elected Fellows of the Society.— 
The following papers were read — Results of mcleoiolugicol 
observations made at Patras, Greece, during 1874 and l87Si by 
the Rev Herbert A, Boys. This is in conlinualion of a iormer 
paper read before the Society m i87< The period embraced m 
the two papers— January, 1H73, to June, 1875 — cuver«; a whole 
winter compressed into about thirty days, a very long and showery 
spring, an excessively hot summer, a dry winicr of extreme cold, 
a summer of most prolonged drought, a remarkably wet and 
snowy winter, a very late beginning of hot weather, and the 
coldest day and night, and the lowest barometer reading fur 
many years — ConLnbmiuns to the meteorology of the Pacific — ■ 
Fiji, by Robert H, Scott, F K S. This paper contains a dia- 
cusbion of all published information as to the climate of Fiji 
which the author has been able to discover — Local diurnal range, 
by S. H Miller, !■', R.A S — This wafc followed by another paper 
on the same subject, by William Marriott, F M b , which di^- 
cusBcd the questions of whether the tables of currections for 
diurnal range, at present used by a large number of observers, 
are trustworthy, and whether they are applicable to different 
places in the United Kingdom. The conclusions arrived at were 
that the present corrections could not be considered as accurate, 
that no strictly comparable records exist for iristitutiDg a saua- 
factoiy UKjuiry, and that it is very undesirable to apply any cor- 
rections whatever to the observations to dtduce means frfim them. 
— Mr Negretti exhibited several new instruments 


meat. — On preventive and earlv trepanation in vitreous incturca 
complicated by ipllntcre, by M 5 ediUot.— Observations of the 
aatellitefl of Saturn, at the Obfiervatoiy of Toulouse m 1S76, with 
the large Foucault telescope, by M. Tisierand. These relate to 
the first five satellites ouly From observations of three of them 
the apparent diameter of Saturn's ring is inferred to be 40'^ 5r. — 
On a theorem relative to the expansion of vapours without ex- 
ternal work, by M. litre — On the theory of plane elastu; plates, 
by M Levy — The president of the Vine-powing Society of the 
I'yrenees Onentales tent a document affirming that it is the 
Amencan plants that have brought phylloxera into France , 
all plantation of them is the signal of a fresh invasion — On 
the theory of fngorific machines, by M Terquem. — On the 
reflection of polansed light, by M Croullcbols, He slud'cs 
one of the Tringcs discovered by Airy, and named by M Billet 
the i oyrhi de santUe , showing what may be inferred from it, as to 
the physical constitution of a mirror [ir , lU posiiive, neutral, or 
negative nature) ; the value of the angle of maximum polarisa- 
tion (firbt constant), and the azimuth of renewed polarisation 
(second constant) — On the transformalion of ciystallisable 
sugar into inactive glucose m raw cane sugars, by M. Gay on 
Heat and moisture favour the transfurmaliun ; there is a real 
ferment'ition, with carbonic acid given oil. By the mere decrease 
of crystalhsable and increase of unciystallisable sugar, the 
yield in refining was diminished by 25 per cent, in one 
sugar, and 33 per cent in another — On the composition of gun- 
cotton, by M M Champion and Pellet The spec.men analysed toii- 
ta ned (ashes deducted I 01 gr percent ) free cellulose, I'oo, di nitro- 
cellulose, 6 00 ; priDLipal nitrated produci (by difference), 93*00 
Supposing this product penL'initrocellulosc, and calculating the 
coualituents on tnih hyiiothesis, wcliavc, carbon, 54 , hjrirogcn, 
2 79 I nitrogen, 1251, oxygen, * which analysis confirms — 

Studies on the senes of the quinolines , iransfurmatiun of Icuculino 
into amliiir, by Mr James Dewar, — On nitrulotuquinonc and cblo- 
ranilic acid, by M Etard — On Lht sewage water's of Pans, by M 
Lauth The facts cited prove that the sulphydric putrdacLion of 
such water may be avoided by addition of lime, or (a much mere 
important result) by simple aeration Putrefaction only occurs 
when the sewage water is kept out of contact with air. As such 
con(iilion>i piobably occur at the bottom of the Seme, the facts 
related may be ulilised for its sanitation - On the fecundation of 
the egg m the sia>urchiii, by M Perer He questions M Fol's 
statement that the ipermalozoids penetrate into the interior, — 
ITaiUtonn at the Cape of Antibes on March 2l, by M. T’erricre. 
The storm came from the depths of the marine horizon , its 
movement was from west to eas^, and the hailstone':, judging 
from the orientation of the deposits, must have had a gyratory 
motion These facts seem to bear on M Faye's theory. — 
Chrome an^einu from stubborn nervous and digestive disorders 
continuing fur five years , transfuMoii of bluod and cure, by M. 
Ore Only forty grammes of blood were used Puncture was 
made without denudation of the vein The transfused bluoil 
acts by stimulating the organs rendcreil atonic, and by causing 
a prolifer \\hon of new globules — On the antiseptic properties 
of bichromate of potash, by M Laujorrois The aadition 
of lilir to ordinary water will render this conservative of all 
organic product'! without dccomposiuon, even in free air 


Paris 

Academy of Sciences, March 26. — M Peligot in the chair. 
— The following papers were read : — Remarks on the presence 
of benzine in coal gas, by M BertheloL The illuminating por- 
tion of the Fonsiad gas consists mostly of vapour of benzine, 
forming about 3 per cent of the whole volume. Fuming mine 
acid was employed In the analysis, producing nltrobenzme. — On a 
recent communication of Mr Weddell regarding the advantage 
to be realised in replacing quinine by cinchonidine, by M, Pas- 
teur. Mr, Weddell having staled lliat cinchonidine was disco- 
vered by M Pasteur, the latter says this la attributing too much 
to him, and defines his researches on the subject In 185J. — On 
the digestion of albumen, bv M. van Tieghem The relation of 
the albumen to the embryo in seeds was studied by two methods 
—observing isolated albumen subjected to germination and ob- 
serving the dissohiuon^ of albumen during germination, of the 
entire seed. There are two modes of digestion ; the oleaginous 
and xleuric albumen haj^ an activity of its own, it digests 
ItMlf, and the embiyo only absorbs the products of this interior 
digestion ; it U a nurse to it The amylaceous and cellulosic 
albumens, on the contrary, are passive ; they are digested by the 
embryo, each m its fashion, and the products of this external 
digestion are then absorbed by it ; they are to it only a nutri- 
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THE ARCTIC BLUE-BOOK 

T he admirably illuitrated volumo which has just 
appeared in this uninviting form, tells a tale of 
adventures as interesting and heroic as anything in the 
long record of Arctic discovery. It throws little light on 
the question to which public attention has been too 
much directed this winter — whether any of the misfortunes 
of the expedition were due to the officers who staited 
the sledge p arties without adequate supplies of lime- 
juice. The report of the Scurvy Committee will ap- 
pear in a few days. In the mean time it is clear that 
every pound weight on the sledges was calculated with 
the utmost care ; that wherever anything was to be 
used in a duid state an ^equate corresponding supply 
of fuel needed to be earned ; that none of the officersi 
judging from the experience of previous sledge ex- 
peditions, seem to have anticipated scurvy ; and above 
all that the work of all the parties on and at the 
edge of the hitherto untrodden Falxocrystic sea proved 
so frightfully severe that if lime- juice in abundant 
rations had been taken the sufferings of the nicn 
would probably have been only mitigated It is to 
the severity of the work, not to the absence of lime- 
juice, that we believe the terrible outbreaks of scurvy 
which crippled the sledging parties to have been really 
due. In Commander Markham^s Journal, written on the 
spot a month out from the ship, he says, " The invalids 
are not improving, and we are inclined to believe that 
they are all attacked with scurvy, though we have not been 
led to suppose that there ts any pt obabihiy of our being so 
afUicted and aie ignorant of the symptoms P Swollen 

knees and ankles are of frequent occurrence in all Arctic 
sledging expeditions, and they were prepared [to expect 
as much. Scurvy had scarcely been thought of, and the 
fact that It had not been thought^of by officers whose lives 
and the lives of their men depended on their forethought, 
and who had studied the experience of their predecessors 
with anxious care, is sufficient to show that, d priori, there 
was little or no probability of its appearance. After the 
experience of Markham’s, Aldnch’s, and Beaumont’s 
parties, no future travellers over the Falaeocrystic ” will 
omit their lime-juce, but these officers seem 'all to have 
been unprepared for scurvy. Aldrich says in his journal, 
38th day out . — 

The men are nearly all suffering a great deal with 
their unfortunate legs, which appear to get worse every 
day. This we all feel to be veiy disappointing, as it 
affects the journey, and although stiff limbs were expected, 
everyone thought the stiffiiess would wear off in time. It 
seems, however, inchned to hang on, and sets at defiance 
all the limited medical skill we possess among us, and to 
scorn succumbing to turpentine liniment, bandages, good 
'elbow grease,' dec. with regard to bandages, 1 am 
almost Buraid to apply them, for some of the limbs are 
not at all healthy loolang ; the slightest pressure of the 
finger leaves a drat which remains a considerable tune ; 
and although 1 have given the most stringent orders 
about lacing the foot gear on very slackly, I hnd the 
loosest moccasin string cuts an ugly, red-looking iqark. 
One or two cannot even bear a^iyone to he against them, 
which makes it excessively inconvenient at night, although 
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everyone is very good tempered, and complaints are 
reduced to a minimum." 

Lieut. Beaumont's party was accompanied by Dr. 
Coppinger till May 4, and Beaumont says . — 

" It was at the end of this journey. May 6, that J. Hand, 
A.B , one of my sledge crew, told me in answer to my 
inquiry as to why he was walking lame, that his legs were 
becoming very stiff, he had spoken to Dr. Coppingpr 
about them, but attributing the stiffness and soreness 
then to several falls that he had had, he did not think 
much of it, before that officer’s departure , now, however, 
there was pain as well as siiffnessK^nd both were in- 
creasing. I directed him to use liniment before he turned 
in, which he afterwards said made him better." 

This was the first beginning of scurvy, but even a 
medical officer attached to the expedition had obviously 
supposed It the mere common swollen leg and ankle of 
ordinary Arctic sledging. Beaumont gate on . — 

” On coming into camp 1 examined Hand’s legs, and 
found the thighs discoloured m patches, and from his 
description of the stiffness and pain I suspected scurvy. 

I had no reason to expect it, indeed / hud never thought 
oj it, but the striking rebemblancc of the symptoms to the 
ones desenbed m the voyage of the Fox, as being those 
of Lieut. Hobson, who suffered severely from scurvy, sug- 
gested It to my mind, and my suspicions were confirmed 
by Gray, the captam of my sledge, an ice quartermaster, 
who, ill his whaling experience, has seen much of it. He, 
however, led me to believe, at the same time, that it 
would probably wear off, saying that many of the men in 
whale ships who have it lying ' ’twixt the flesh and the 
bone all the winter,’ as he expressed it, wear it off by the 
regular exercise and work of their occupation when the 
spring comes \ it was a good sign, he said, that it should 
come to the surface. Thus, from the 7th until the 10th I 
waited, hopmg that his words might prove true. 1 was 
very reluctant to order Lieut Rawson to return, it was 
like sending back half the party , it would be, I felt, a 
great disappointment to him to turn back then, and his 
advice and assistance would be a very great loss to me, 
but the indications of the disease and tlieir aggravatra 
nature became too plain to be misunderstood — sore and 
inflamed gums, loss of appetite, &c., all pointed too 
clearly to scurvy ; so on May 10 it was arranged that 
Lieut Rawson, with his party, should take Hand back, 
deciding, on his arrival at Repulse Harbour, whether to 
cross over to the Alert or go on to Polaris Bay, I at the 
same time called upon the remainder of my men to say 
honestly if they suspected themselves to be suffering from 
the same disease, or could detect any of its symptoms, as 
in that case it would be better for the party to advance 
reduced in numbers than to be charged with the care of 
sick men. I did this because two of them had complained 
of stiff legs after the, hard work on the snow slopes, but they 
all declared themselves to be now perfectly well, and most 
anxious to go on." 

So much for the scurvy question The Blue-Book 
makes it manifest that neither the commanders of the 
sledge parties nor Captains Narcs and Stephenson, nor 
Dr. Coppmger suspected that the sledge parties would be 
in danger of that terrible disease. 

The most interesting part of the story is told in the 
dally journals kept by Markham, Aldrich, and Beaumont, 
No reader of these simple and modest records will doubt 
that " the ancient spirit is not dead " which has carried 
the Union Jack in triumph over every ocean, and planted 
it wherever honour nad danger were ,most surely to be 
found. 

Markham and Aldrich left the Ahrt on April 3, traf^ 
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veliiag in company to Cape Joseph Henry— latitude fia '50. 
From that point Markham struck straight north on April 1 1, 
with fifteen men and three sledges, weighing in all 6,079 
lbs., or 405 lbs. — 3j cwts. — per man. They earned two 
Ice-boats with them, the first of which, weighing 740 lbs., 
had to be abandoned on April 19, while the second, 
weighing 440 lbs., their only chance of safety if the ice 
should break up, had to be abandoned on May 27, while 
they were still seven miles or so from the nearest land. 
The ice on the surface of the floes was covered generally 
with snow some thm feet deep, and the men sank m it 
beyond their knees. If the Palccocrystic sea had been a 
decently level plain covered with loose powdery snow, the 
work to get to the pole would have been hard enough. 
The party found it much such a place as South Kensington 
might be after an earthquake had toppled half the houses 
into rum. The^ was seldom a floe or fiat ice- surface 
of any extent — rmly as much as a mile in any direction 
—never more than a mile and three-quarters For the 
last ten or fifteen days of our outward journey,” says 
Markham, " floes were few and far between, and it might 
almost be said that our road lay entirely through hum- 
mocks and deep snow drifts," A hummock is a huge 
mass of ice-blocks piled up like builder's rubbish. The 
highest mass measured was 43 feet 2 inches, but many 
were observed which exceeded that height, and were 
estimated as between 50 and 60 feet. On the heavier 
floes were high hillocks apparently formed by snow drift, 
the accumulation probably of years, resembling diminutive 
snow mountains, and varying from 20 to over 50 feet in 
height. It was across this sort of matenal that the party 
had to drag themselves to the pole. They found that they 
could scarcely ever get along without " double banking.” 
They had two sledge crews for three sledges, and they had 
calculated to puU ihe heavy sledge by the whole fifteen 
men, and to return for the lighter sledges which were to 
come up together, each dragged by its seven or eight 
men. Thus three miles of ground would have had to 
be traversed for every mile made good. In fact even 
the smaller sledges needed almost always the whole 
fifteen men, and after the larger ice-boat was abandoned 
on Apnl 19th, there was little difiercnce of weight between 
them. Thus each mile in advance cost five miles walk- 
ing, three of ^them full loaded, two through the snow and 
without the steadying support of the drag-ropes. The back 
journeys wore found almost as fatiguing as the others. 
From April i6th (Cape Joseph Henry) to May 12th, 
the most strenuous efibrts carried them from 82 49^ 
to 83.20.26, t.e. 31 minutes northing, or about ihirty- 
lix English miles in twenty-six days, an average 
of i) miles a-day advanced, and of seven miles walked. 
The advance was soon Impeded by the illness of the 
men. It is on the 14th— eleven days from the ship, three 
days from the depot and last land at Cape Joseph Henry 
— that m first find the ominous entry, pain in his ankle 
and knee, both of which exhibited slight symptoms of 
puffinesi.” On the i6th the patient had to be put on one 
of ||ie sledges, so that already there were only fourteen 
men at the drag-ropes and ifiolbs. mor^ to drag. "On the 
I7tfiy ^WLher man cannot drag but is just able to hobble 
after u^, parrying, that is to say, hii own weight, but only 
for bajf ihip day. On the 19th both had to be earned, 
man fell out from the drag-ropes. Although 


they dropped their ice-boat, 740 Ibi, weight, on the 19th, 
on the 25th a fourth man is reported weak. A fifth man 
" can scarcely walk ” on May 2nd, and on May 3rd all five 
are " utterly helpless and therefore useless.” On May 
4th " more of the men are complaining of stiffness and 
pain m their legs, which we fear are only the premoni- 
tory symptoms.” Here it a glimpse of the party on 
May 6th : — - 

" The sick men are invariably the cause of great delay 
in starting, as they arc perfectly helpless, being even 
unable to dress or undress without assistance. We appear 
to have arrived at a perfect barrier of hummocks and 
portions of floes, all broken and squeezed up and covered 
with deep snow. It is possible we may be able to pene- 
trate these obstacles, eventually reaching larger and more 
level floes, on which we may be able to make more rapid 
progress. We ascended one large hummock, from the 
summit of which the prospect was anything but en- 
couraging— nothing but one vast illimitable sea of hum- 
mocks. The height of this hunMfeock was ascertained by 
means of a lead line, and was found to be from its summit 
to the surface of the snow at its base 43 feet 3 
inches. It did not appear to be a floe-berg, but a mass 
of hummocks squeezed up and cemented together by 
several layers of snow, making it resemble one huge solid 
piece. The travelling has been exceedingly heavy, and 
with the weights on the sledges augmented, the deep 
snow, and a third of our band kors de combat, it is next 
to impossible to advance many feet without resorting to 
'standing pulls,' or the endless 'one, two, three, haul.*” 

On the 7th they had to "advance with one sledge, 
unload tt, return with it empty, and then bnng on the 
gear and invalids.” On the 8th " the interior of our tents 
have more the appearance of hospitals than the habita- 
tions of strong working men. In addition to the cripples, 
four men are suffering from snow blindness.” It is m this 
condilicm that they struggle through the sea of hummocks. 

"The hummocks around us are of different heights 
and bulk, varying from small fragments of ice to huge 
piles oircr 40 feet high. Some of these larger ones are 
simply masses of squcczed-up ice, whilst others of great 
magnitude, but perhaps not quite so high, arc the regular 
floe-bergs Between these hummoefis, and consequently 
along the only road that is practicable for our sledges, 
the snow has accumulated in drifts to a great depth, and 
these forming into ridges render the travelling all the 
more difficult. Some of the tops of these ndges are 
frozen hard, and it is no uncommon occurrence to step 
from deep snow through which we are floundenng up to 
our waists, on to a hard frozen piece, and vice versA. 
Occasionally these ndges are only partially frozen, sulli 
ciently only to deceive one, which makes it exceedingly 
disagreeable and laborious to get through.” 

On May 10, "with five out of our little force totally 
prostrate, four others exhibiting decided symptoms of the 
same complaint,” Commander Markham sees that it would 
be " folly to persist pushing on ” They have been forty 
days out and are only provisioned for thirty more. On 
the 12th those left decently strong go out in the morning 
for their farthest north — miles out from the camp, 399^ 
from the pole. There they sang the “ Union Jack of Old 
England,” the " Grand Palsocrystic Sledging Chorus,” 
winding up, like loyal subjects, with " God save the 
Queen.” When they got back to the sledge they broached 
a magnum of whisky sent for the purpose by a genial 
and henceforth famous ecclesiastical potentate, "the 
^^ean of Dundee ” smoked a single cigar apiece, pre- 
sented them ad hoc before leaving the ship, and 
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consumed the solitary hare they had shot on the 
way out. The story of their return journey is in- 
teniely interesting. On June 7, when they had atiU forty 
miles to go, and doubtless were near the end of their 
provisions^ Lieut. Parr — whose untiring energy and ad- 
mirable ^'road-mahing” made him the very perfection of 
companions for Commander Markham — started alone on 
a desperate walk to the ship for assistance. They had only 
ilrvm ^ood out of thirty-four in the fuirty, and ** even 
some of these are shaky,’' says Markham on May 25. 
Fortunately two of them, both excellent, remained to 
Parr a fortnight later. The first death of the party hap- 
pened next day, but the day after, June 9, late in the 
evening, relief came Part’s wonderful walk — far more 
memorable than Weston’s or O’Leary’s — probably saved 
the lives of one or two men of the gallant party which 
has come nearest of any human being, possibly nearest of 
ai.y living creature, to th||^ohtude of the North Pole. 

Space alone prevents us dwelling on the equally in- 
teresting work done by Aldnch on the northern shore of 
the American continent, and by Beaumont on North 
Greenland, The names of Markham, Aldnch, Beau- 
mont, Parr, and Sir George Nares, have been added 
dehnitively to the long list of our Arctic heroes. Few 
things have been finer m seamanship than Sir George 
Nares' passage up Smith's Sound and Robeson Channel 
into the Palxocrystic sea and home again The skill 
with which he devised and combined the exploring par- 
ties and prepared everything so that the utmost was 
accornpUshed which it was possible for brave men to 
accomplish without useless sacrifice of human life, has 
scarcely yet received sufficient acknowledgment either 
from his country or from the public. 


ANTHRACEN 

Anthracens its Constitution, Properties, Manufacture, 
and Derivatives, including Artificial Ahsarm, 
Anthrapmpurin, , with their Applications in 
Dyeing and Printing. By G. Auerbach. Translated 
and edited by William Crookes, F.K S. (London . 
Longmans, Green, and Co., 1877-) 

F rom the extent to which the anthracene and arti. 

ficial alizarin industries have grown within the last 
few years, and the interest taken in them in England, it 
has been deemed advisable to biing forward an English 
edition of Auerbach’s text- book on the above subject This 
work has been carried out by Mr. W. Crookes, from a 
revised manuscript supplied by the author 

In the author’s preface to this volume we are told that 
since the production of the first German edition four 
years ago, from the amount of new fa^ recently brought 
to light, It has been found necessary to make various 
additions, so as to render the treatise complete up to the 
present date The arrangement of the earlier edition has 
been to a certain extent adhered to, but made rather more 
systematic, placing certain of the compounds in groups to 
admit of easy reference. 

At the commencement a short acccount of anthracene 
la given, and reference made to the first investigations of 
ahe body, by Dumas and Laurent in 1832, and the later 
£icoveiies of Fritiiche, Aiiikrfon, Borthelot, Graebe, and 
Lieberinann, with aomeremaiki bn the views entertained 


by these two latter chenusts, with regard to the constitu- 
tion of anthracene audits derivatives. After describing 
the physical properties of this body^ and the different 
modes in which it may be formed, a full description is 
entered into of its manufacture on a large scale, from 
coal tar, according to the results obtained by £. Kopp, 
who has made a careful study of the preparation of 
anthracene from soft pitch. A description is also given 
of the furnace best adag^ for the distillation of the 
pitch, and the different methods for purifying the crude 
anthracene by extraction with heavy naphiha, and subli- 
mation. 

In treating of the methods for the valuation of crude 
anthracene, the older processes in which it may be ex- 
tracted by means of alcohol or carbon disulphide are 
mentioned, from their having to a certain extent an his- 
torical interest, but which have been superseded by the 
method of Luck, m which greater accuracy is. obtained. 
This latter method depends on the conversion of anthra- 
cene into the theoretical quantity of anthraquinon when 
dissolved in glacial acetic acid and boiled with chromic 
acid. A full description is given of the hydrides of 
anthracene, and its chlorine and bromine derivatives. In 
the description of anthraquinon, before entering upon its 
properties and manufacture, the various methods in which 
It may be synthetically formed are discussed, among 
others, the method of Bayer and Caro, by means of which 
the anthraquinon derivatives maybe formed from phthaJic 
acid and phenolene ; the discovery of which method has 
added much to a clearer conception of the nature of 
anthraquinon. 

The latter half of the volume deals with the history and 
preparation of natural and artificial alizarin, and the con- 
sideration of Its derivatives. In describing the diifcrcnt 
processes for the preparation of artificial alizarin, mention 
IS made of the improvement on former netbods intro- 
duced by Graebe, Licbermann, and Caro, in which they 
produce it from monosulphanthraquinonate of soda ; the 
advantage claimed by these over the other methods being 
the direct conversion of anthracene into bisulphanthra- 
cenic acid, and its transformation into bisulphanthra- 
quinonic acid by cheap oxidising agents. 

AnthraAavic acid, chrysammic acid, purpunn and their 
derivatives receive full consideration, and an appendix ia 
attached containmg some practical Kceipts for dyeing 
with purpurin and artificial alizarin. 

The volume concludes with a most valuable biblio- 
graphy embracing a list of thr substances treated of 
throughout the work arranged in alphabetical order, with 
the names of the authors who have written on that 
particular branch of the subject, and with exact reference 
to the journals m which the researches have been pub- 
lished. As papers on the different subjects mentioned In 
the volume are scattered over many different periodicals, 
the completeness with which this bibbography has been 
arranged will prove a most valuable aisiatance to those 
who wish to consult the original memoirs. 

We observe that throughout the edition Mr. Oookes 
has retained the German mode of writing aathrioeae 
without the final e " ; this may be unimponant, but it is 
DDt the method uiually adopted in English text-bqoks, 
Vhere is a slight mistilte at the top of page 157 id the 
use of the term ^ terout ” instead of " ferric.* This ia 



NATURE 


508 

doubtleii a illpi but in the particular reaction deicribed 
h of some importance 

We feel sure that Mr. Crookes will receive the thanks 
of those interested in this subject in England for the care 
and completeness with which he has arranged and earned 
dut the text-book. 

OUR BOOK SHELF 

Half-Hours amon^ soutamm^hsh Antiquities, By 

Llewellynn Jewiit, F.S A ,* 0 ^. (London ; Hardwicke 

and Bogue, 1877*) 

This ought to be an extremely useful little manual to 
those who desire to obtain a knowledge of the various 
classes of antiijuities to be found in England, both pre- 
historic and historic. Mr Jewitt writes with full know- 
ledge and in a manner that cannot fail to secure the 
attention of the reader. He thconses very little, confin- 
ing himself mainly to a statement of facts in reference to 
the various objects included under the name of antiquities 
He speaks of barrows, stone-circles, cromlechs, flint and 
stone implements, bronze instrument^ Roman remains of 
various kmdi, ancient poltcry, arms and armour, sepul- 
chral slabs and brasses, coins, church bells, glass, tiles, 
tapestry, personal ornaments. Thus, it will be seen, Mr. 
Jewitt's programme is extensive and varied, and although 
much cannot be said in the space at his command, his 
little work will prove a very useful introduction to works 
of a more special kind. Not its least valuable features 
are the illustrations — ^upwards of 300— which accompany 
the text 


LETTERS TO THE EDITOR 

\The Editor dots Mt hold himsdf rtsftonsibh for opinions expressed 
by hu eoire^pondmis Neither can he undcitalt to return^ 
or to correspond with the writers of rejected manusciipts. 
No notue ts taken of anonymous communtcattaiis ] 

Centralism in Spectroscopy 

In Natuhi, vol. xv, p. 4S9, there are some remarkable 
counter- RBserttona by Mr. Christie to certain of ray raatter-of- 
fact statements on your p. 449, of which the most pressing for 
me to notice 11 the paragraph wherein he declares that ** the 
Edlnburi^h Ohiervatory has, for the last four yean, posses led 
three ipeclroscopei which are almost precisely identical with 
those used with such effect by Dr. Huggins." 

I beg to say that the above is noi ihe case, and for this, 
amongst other reasons, viz,, that though three spectroscopes are 
there in part, they belong solely ai yei to H M, Office of Works 
in lAindon, which office, moreover, decided long since to return 
all of them to their maker, In lieu of onenzyr spectroscope. And 
Mr Chnbtie must have known of this perfectly well when he 
wrote the above parogTEph, for the carpenleri of the department, 
who fetched away, alraut nine months ago, the one and only colli- 
mator to all those three partial spcctroiicopes, in order to send it 
to its maker, ipoke, os a matter of notoHety, of Mr. 
Christie himself being the adviser of H M. Office of Works in 
that trinioction, as well os the designer of the one new ipectro- 
Kope ordered 1 >y the London office to take the place of the 
former Ihree, but not received here yet. 

With regard to the other new, and far more important, 
Greenwick speclioscopc, of which Mr. Christie both chides me 
for not waning for the full account to appear, as he now inti- 
mates, In a fordicomuig number of the Proceedings of the Royal 
Society, and also challenges me to discuss its principles with 
him at once, 1 beg to say that my former remarks had reference 
solely to the officiA codex of last year's work at the Royal Ob- 
lervototy, Greenwich, as publish^ by the Royal Astronomical 
Society m their last Anniversary Report, at p. 162, where all the 
world Doth may, and 1 suppose was intended to, see it, and where 
Mr. Christie's name appears no more than it did in my letter. 
And oa io that letter (at your page 450) 1 ventiired to assign 
thd next annivenoiy meeting of the same society as the liimt of L 
time within which the full practical value of the said new (^re«l|U 
Wlch Kpectrosoope will have been arrived at, I do not think 
'con do better than wait fer that tune to arrive, 

15, Royal Temce, Edinburgh, April 6 Piazzi Smyth 


Parhelia and ParaeeleOB eeen on March ac^ 1877, and 
again on March ai, 1877, at HlfhAeld Houea Obier- 
j vatDiy 

Peahaps this phenomenon is the most remorkahle of the 
many somewhat similar ones that it has been nre good fortone 
to wilneis during the lost forty yean, the chief features being 
billlimcy and peniitency. 

Fjg. 1 represents the appearance at B A. M. 1 an ordlnaiy halo 
of 224° radius, with li||g^ngated mock aun at the apex. This 



lasted till 9 30 A M., when, in addition to the halo, q p, and the 
mock sun, 7, there was a second circle, 8 «, of 45° ludms, also 
having the true sun for its centre, on inverted portion of a third 
circle, 17 0, of 224*' radios having its centre 4^** above the true 
sun ; also a portion of a fourth circle, 1 m, of 90° radius, whose 
centre was 9^ below tlie sun The mock sun, 7, wa<i very bright 
and prismatic, as also was the circle, a p. The other rings were 
colourless. 



Flu a — 9 30 A M 

At 9 40 A M the portions of circles rj 0 and 1 m liad vanished, 
but a wing-likc portion was now visible, and brilliant (see Fig. 3, 
A w) This remained until 11.15 AM, when only a 0 and the 
mock sun 7 remained, listing all the morning At rz 57 f.m 
the arc, i/e, agam appeared, and was visible until 1 . 22 I'-M., the 
halo, a 0, and the mock sun, 7, lasting till j i* m 

At 740 P.M an ordinary lunar halo (a0, FJg 5), and at 
8 25 F M a portion of a second circle, 0 •, of 45° radius, and of 
a third circle, t k (of 90^ radius) and an elongated mock moon, 7, 



Were very apparent At 18.31 the ordinary lunar halo alona 
remained At 9 10 a poison of a circle, vo, not quite 90^ 
radius, appeared (see Fig 6), but this did not touch the oirala 
a/ 9 , but was 10 ° above iL At 9, 15 r.M. this alio vanished, but 
the luDor halo remained as long as the moon was abov# thn 
horizqp. 

On March 21, at 8 a.m., thorn wni a odlar halo nnd 
mock sun exactly like the Qoe seen at 8 A.M., March 10 (oh 
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FIb. i)j uid tbli luted «U devi 1*1111 the mddilloii et 4 F h. 
tOTj ^ ? M. of the VC iir (beug the exict copy of Fig 4 of 
Much 20) ; At 6 F.ii. there ivu the ordinair circle a the mock 
■un 7, end en inserted portion ij 6 (Fig. 2) At 6. 10 only the 
ordinuy helo rcmabiedi 

FrCim 8 P.m, till 9 40 f.m (a lit) there was a lunar halo with 



an elongated mock moon ; bo that a aimlUt condition of the 
atmoaphere prevailed for thirty- eight houn 
Whenever the cirdei were briliant, they were formed in a very 
thin haie-bke cloudj through which the sun or moon (in either 
cue) shone brightly 

The weather was cold with thick ice m the morning 



Kic j 


At 8 A.M. on the 20th the sky wu icatbered over with thm 
woolly cirri, indistinct in outlme, and dirty-white in colour, with 
here and there a bmatl prominent white portion (the sky resem- 
bling a ica with a few white wave-crests here and there) These 
clouds moved in a south current, but at 9 a.m. the clouds were 
Again dOAting m a north-eut current. 

The wind on the aoth wu nortb’-east, and on the aist north. 



Tiiin[Kr»- 
lure on 
10th 
a A.M, 

I VM. 
6 p.ii. 
II P.Mi 


Dry bulb 

323 

‘ 41 '9 


Wet bulb. 

310 
340 
■ 340 

317 


Tempirai^ 
turc on 
anL 
8 A.M, 

1 P.M. 

6 F.M. 

II ^,M. 


Much A2, aoUr halo and Innar halo. 

II ti II 


■I 

■I 

II 


30^ 


BOlu bal^ 
lonu halo. 


II 


Dry bulb. Wet bulb 

35 32V 
4^*1 - 34'Q 

397 ■ 33 6 

30-0 .. 28*3 


E, J. Lowx 


Owtna CoUaco 

' If luimi probable that the clkima of Oweia CollAgc to be 
oMAtlhited uUo a uni vanity anddegiwgtviog body for the north 


of Engtand, will loon he brought before the public in a more 
dcfiiiite shape than that of newspaper correspondence. There 
are one or two considerationa aSectlng the question, which do 
not seem to me to have been brought forward by any of those 
who have entered into the discussion, and I diall esteem it a 
favour if you will allow me briefly to nodca these. 

1 may premise that no word in tnia letter la intended *to derogate 
from any claims that Owens College may advance on the Round of 
past or prospective semccB to^educatlon m the district of England 
iDwhicn its efforts must be prindpally, though not entirely, con- 
flned It 11 almost impoislblHI^ over-rate thoK claims, but when 
they are so put forwa^ as topnply that Owens College 11 the 
only possible centre for giving dwees in the north of England, 
the dwellcTi on the bulks of tbe Tyne^ the Wear, and the Tcei| 
are apt to feel that too little account is made both of the necessi- 
ties and of the actual educational resonreea of theu own part of 
the ** north of England " 

In the first place, a careful study of Bradshaw makes it clear 
that, for the counties of Durham and Northumberland, and even 
the noith-eaat portion of Yorkshire, a university examination or 
college course is at least as accessible in London as at Man- 
chester ; so that for these counties the benefits of Owens College, 
whether as college or university, are practically on a par with 
those of University College, London, and the degree examina- 
tions of the University of London. 

Secondly, it u a fact, although apparently unknown to tbe 
majority of those who have written on this question, that there 
already exists in the north of England — at Durham — a university 
with a Royal Charter for giving degrees in all faculLies, and whose 
conditions for giving those degrees combine in an admirable 
manner the modem spint with the strictness of the old require- 
ments. 

This university was originally founded by the liberality of the 
Cathedral authorities, who, with a spint worthy of imitation 
elsewhere, set apart certam of their own funds for the puipose 
of giving a liberal education m arts and theology to itudents 
who for vanous reasons could not avail themselves of the ad- 
vantages of Oxford and Cambridge, As always happens in 
such cases, benefactions of scholsnhips and fellowships have 
accrued which have considerably increased the funds available 
for educational purpo<;es. 

Nor have these funds been restricted, as many might expect, 
looking at the source from which they come, to sectarian pur- 
poses While most of the colleges at Oxfonl and Cambridg^a 
were still compelling Tews and Nonconformists to attend idi* 

f ioos services to which they objected, the regulations of the 
fniversity of Durham anticipated the Univemties" Tests Act by 
granting exemption in such cases ; and during the last six yean 
more than a thousand pounds a year of the university funds has 
been set aside for the purposes of the Science Faculty of the 
university which has its local habitation in Newcastle. 

1 may add that the Senate and Convocation of the university 
have inlate jmaii adopted -m most liberal view in regard to the 
admission of students of other coUegei than those at Durham 
and Newcastle to the degrees which ^y give, and I hive per- 
sonally Lttle doubt that they would consider with favour any 
scheme for extending the area over which their degress ari 
available. 

The Question of the desirability of multiplying the number of 
centres for giving degrees is a wide one, into which 1 have no 
desire to enter My only wish is that In any consideration oi 
the question of establishina a new centre, aU the fwtx regarding 
its sphere of action and Die centres which already exist witUn 
what Is claimed as that sphere should be known. 

W Steadman Aldis 
College of Physical Science, Newcastle-on- Tyn^ March 24 


The Suspected Iiitra- Mercurial Planet , Ocqultation oJ 
Kappa Gamlnoruni 


March 21 was fine here, but with frequent clouds. I had 
several observationi of the sun from 9 o'ttock to 12, Duhhn 
mean time, and then at 12 35i i-35i > ^ ud 3' 50, after which 
the sun bmme peimaneotly clouded for the remainder of the 
day. The only object remarked waa a small spot with a double 
ouclens near the westeni limb followed by a few vciy unaU 
loots. 


V March 2a waa finer, and 1 observed at &3Q, 9*12, laac^ 
^So. »a-38. i 3S. i-SOk a-SS- 4-aS. S'8i, “d J-33. 

The small spots of the premus day hu completciy qiiappeoredi 
I and brood bright lacunse occupied their place. The lai^ spot 
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at tha lait obicmtioii had so closely approached the edge that it 
was Kamlyi if at aJlj visible, and the entire disc might then be 
■aid to appear free from spols of any kind. On March 23 the 
SUB remained altogether ciouded. At night, however, the sky 
cleared, and I had a good view of the oGcaltadoD of Kappa 
Geminorum, The ditappeaiaace was, as usual, Instantaneous, 
but Immediately after it a delicate ray seemed to shoot out from 
the place of the star in a direction perpendicular to the edge of 
the moon, and the appearance lasted about eight seconds. 

Milbrook, Tuam, March 24 J. Birmingham 

a Ceni^mri 

At the meeting of the Royal Astronomical Society December 
8, 1876, Mr Marth asked for meaiurcs of this binary. 

As the star never reaches more than 11“ above my horizon, 
the definition must always be imperfect ; hut the following 
measures tsken on ihemoming of February 22 appear consistent, 
and may be useful until belter results ore oblained from the 
southern hemisphere — 

Epoch 1877 14 DisUnce. PoiUioa 


Mean 3 j 64 4 

The component stars arc of about the first and second magniludes, 
and iheir colour 15 yellow. Power employed, 240 , definition 
very bad. Maxwpix Hall 

Jamaica 


The Boomerang ' 

Will you allow me to add my cxpenence of the use of this { 
vreapon to that furnished by jour other correspondents? My 
expenence is mainly confined to ihe natives about the Conda- 
mioe and its aftluenls, where 1 was frequently in company with 
natives for about a year They had two weapons — -one large, 
for war, the other s^mall, for game. I should think the weapon 
IS seldom thrown m war, since most of their contests (such ai 
they are) take place in scrubb or forest, where it could not be 
used to advauiage ; but J have seen a native frightfully cut in 
the abdomen, and was told by a native that he bad bean struck 
by a boomerang thrown by the hostile party. I have seen a 
few of these contests, but never saw ihe boomerang used in any 
way- The "waddys" were thrown freely, the spear seldom. 
The game boomerang is thrown among flights of ducks, and also 
parrots when congregated on the trees and gathering nectar from 
their flowers, and with marked effect. Thu I have seen several 
times. There are two ways of throwing the weapon, which, aa 
1 could throw it well at one time, 1 will endeavour to desenbe. 
It IB grasped quite at the end by the right hand and laiied above 
the head, the elbow being bent, the weapon aibuming a TOsition 
with Its convex edge downwards on a nea^ horuontal line at 
right angles to the intended line of flight The arm is brought 
swiftly round from left to nght, becommg gradually extended 
unhl It reaches a line directly in front of the face, when the 
weapon is delivered from the now straight arm, with the con- 
cave edge towards the line of flight This is the method of 
throwing into the air No dependence can be placed on the 
return of the weapon within a circle of twenty yards, though It 
sometimes returns dangerously near the thrower. If it meets 
with an obstacle it is either stopped and falls dead to the earth, 
or Its course is changed. In either case its peculiar motion u 
destroyed, as must be obvioua In the olher method of throwing 
[he weapon is held m the same way, but delivered nearly on line 
with the hip, and made to stnke the earth about ten yoidi in front 
of the thrower, pitching, I believe (diough It is not easy to obBcrve)^ 
on one of it^ horns, llieiice it ricochetb and fliea straight away 
for perhaps seventy or eighty yirds, keeping a position of about 
four feet from the earth, and gndnally nsi]^ until it ii spent. It 
Mturni little if at oU. In this way only can it be used for 
war, sinew in the other it begins to mount at once, and would 
soon be above the enemy’s heed. The weapon is made of various 
woodS) a piece with a slight elbow being iclecteiL It is hardened 
by baking. The nght form is amved at by trial, at 1 have seen, 
during the piooets of manufacture. Thoae sold to EuropemniV 
the failnrcB. 1 bad to pay a good price for the two 1 brought 
but they were exceUdpt specimens. 


The nattves drive ducks. A flight b marhad down on a small 
creak ; men are then posted along the bank, others drive the 
buds towards them, and the boomerangs are thrown as they 
pass. 1 do not recollect having seen the weapon used for ground 
game. These are surrounded and killed with spears and 
aticka. Arthur Nicoli 

la Meteorology a Science 7 

Th a recent article')^NATURE on the Treasury Blue Book 
relating to meteorology bnngs into unpleasant prominence the 
opinion of the eminent astronomer. Sir G. Airy, that meteoro- 
logy IS not a science ; and the evidence of the eminent phyaiclat. 
Sir William Thomson, to the same effect ; while a celebrated 
philosopher in the columns of the Fortnightly Rei'nno has not 
long since described meteorology aa "a formless registry of 
facts 

But surely there eminent authorities have hardly realised the 
great change which has come over the whole aspect of metcoro- 
fogy since the introduction of synoptic cliarts 7 

Synoptic meteorology shows that the world is, broadly speak- 
ing, covered with shifting cyclones and anti- cyclones, which have 
each, subject to local, diuroal, and other variations, a charac- 
teriitic weather, and physical appearance, and one great problem 
of meteorology is to explain the observed weather over any area, 
at any instant, by defining the position of these cyclones and 
anti-cyclones. It is in fact analogous to that branch of geology 
which explains the scenery and contours of any country by the 
position of areas of upheaval, crumbling, and aubsequent denu- 
dation. 

But there is another problem for the meteorologist to solve, 
viz., Given the position of the cyclonci and anti-cyi.loiie<i at any 
instant, to determine their future course and changes , and this 
can even now be done in certain cases. As if the geologist^ were 
asked what the future course of the present statu of the earth’s 
surface will be, where fresh upheavals or crumbling^ will occur, 
ai.d what the corresponding changes in bcenciy will be ? In 
this cose the position of the meteorologist la far m advance of 
the geoloeiiit. 

But still another reproach is cast upon meteorology — that the 
knowledge requisite to issue forecasts cannot be expressed in 
mathematical formuls or in simple maximii. Here, too, the 
analogy of geology may show that neither formuls nor maxims 
are necessarv to make a science. Just as a number of skilled 
geologists, from long experience, agree as to the structure of a 
complicated piece of country, so will a number of meteorolo- 
gists agree aj to the probable course of any senes of cyclones 
or anti cyclonei . 

The bmib of a letter do not permit me to show why mean 
values, or harmonic senes can never much advance meteorology 
aa a icieoce, if any belter argument were needed than thur 
failure after a trial of foity years, 

But I think we are justified in saying that, since the introduc- 
tion of synoptic methods, meteorology is as much a science as 
geology ; that both are pure observational iciencei, and ihat 
their methods have much m common, while in some pointi 
meteorology la even the further advanced of the two. 

21, Chapel Street, S. W. Rali'H Abekcrombv 

Atmospheric Currenta 

1 HOPE you will permit me to reply to Mr. Clement Ley'a 
letter on aimospheric currents m Nature, vol. xv. pi 45a 

It la certam that the earth’s rotation cannot originate any 
current, but modifies them when originated. 

We are agreed as tQ the cause of ihe trade- winds. The con- 
troveny is as to the '^estions, Why the trade-winds do not 
extend to the poles 7 What is the cause of the counlcr-trodei or 
west winda between the trade-wind regions and the poles ? and 
what is the cause of the polar depreiiion of the barometer ? 

The polar depression of the barometer u due to the centn- 
fugal foroe of the vortex which is coniututcd by the counter- 
tiades as they circulate round the polo from east to west. There 
IS a depression at the centre of every vortex, os any one may 
see m a wash-basin. 

The counter-trades are "the reaction of the trade-winds.'' 
*rhe laws of motion make it impossibie for the winda to have 
any eflect In cither accelerabng or retarding the cirth'i rata- 
tlon— attpposingp what we are lA in taking os proved, that they 
originate exclusively as the eflect of solar hcaL The effect of 
the tr?de-wUids alone, blowing from east to west, would be' to 
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the «irth'i routioni but tUi U euOXf bdinccd by thm 
counter-tndeA of tht circampoUr vertaxes, blowing from weit 
to eut. 

1 cannot agree with Mr. Clament Ley when lie sayi that it 
involvei a fallacy to explain the mean win da, or great currenti, 
on one principle, and the actual winds, or temporary currenta, 
on another, If the great currents were much feebler in propor- 
tion to the tempoivjr currenta than they are, the mean preva- 
lence of east wind! in the tropica, and of west winds in the 
higher latitudes, would be discernible only aa a residual fact 
when a number of aneraometnc obserratloni made at varloui 
placci were completely diicusud, Joseph John Murpht 

The Oerm Theory 

Your number for March 22 contains a review of my work on 
the Germ Theory of Disease, which. In some points, conveys so 
erroneous an impression of my exact p K^ition that I must ask 
you to allow me apace for a few remarks regarding it 

Advene criticism is what the author of such a oook as mine 
expects, and, to aome extent, dcalres 

A fair representation of his views andargumenls. Is what every 
author may inaiat on as a right. 

It 11 the misleading manner m which my poaitlon is stated in 
your review that has induced me to pen this note. 

To o> e or two of your itatemenls 1 would refer in illustration 
of what 1 complain 

After referring to my expreiied belief that contagu are living 
organlfcd particles— an opinion held by many eminent physicians 
and men of acience — your reviewer says : *‘ir, however, the 
particles in sheep-pox, small pox, and vaccine be the in/Kting 
matter, they are easily seen by the microscope, and ought, there- 
fore, to be fuiind in the blood, but auch is not the case.*' This^ 
the old and stock argument against the germ theory, is specially 
dealt with by me on two different occasions — at p 25, ii 
and at p. 204, xig If It waa worth your reviewer's while to 
riiie this old objection to the germ theory, it wss equally worth 
his while to make some reference to my explanation of the fact 
on which it rests This he has not done — a nianifest unfalrDev, 

A litile further on the review says i Increased elunination of 
urea la expLained thus increased tomumpitan of bqnar tarn- 

gmtms by the tanta^u$m parheles leads io tmrmsed formation of 
retrogressive albumen ami of airAS It seems by this that cem- 
tagium particles have livers and kidneys" 

The part which 1 put in italics Is put in your review within 
inverted commas, conveying thereby the impression that it Is a 
correct quotation from my book. It la far from being ao. Aa 
given by you, it la a misquoted short passitte, separated from 
lb conlexr, and altered to suit the purpose ofyoui review. 

The chapter on increased elimination of urea li perfectly clear 
and inblligible to any ordinary mind, and containi nothing 
which justines your reviewer m attnbuti^ to me, as he has done, 
the absurd belief that contogia are posseased of livers ud lpd«B. 
Neither is he justified musing the words **eat" end drink to 
exprtu the action of a mmute organiam on its environment 
Such phraseolo^ can serve only to mislead those who are igno- 
rant of the mode in which these organiims mw ; and is quite 
inapplicable to any nutritive process which goes on in such 
organisms aa I have described contagia to be. 

Your reviewer quotes my statement that *'if we were to bleed, 
to purge, to give antimony to, or even simply to withhold food 
ana water from all the cases of typhus and enteric fever which 
occur, there cari be no doubt that we should find the mortality 
from these diseases greatly inaeiscd , " and remarks on thiJ^ 
" Dr. Maclagan is right here, for by simply wUhhoidm^ food and 
water there can be no doubt that he wotdd great^ increase the 
mortslity by starving his patienb to death.'' Your revuwer 
aeems to be unaware that I refer in these remarks to a mode of 
tTQutlsg fever which at one lime did prevail. 

To one other point I would refer in dloatiation of your n- 
vLewer's inaccura». 

He says "the heat of specific fevers la partlv ucribed to the 
ptopagamn of the contaglum caaslng Increased oonsampHon of 
tissue. Bat increase of uving matter cauies the direppearanoe 
of heat, not its prodoctlon " 

Even acoordlog to this, your reviewer's own somewhat awkward 
statement of the matlori the Increased heat 11 attributed by me 
to increased comanmUoa of Ikine, indirectly brought abont fay 
the piopagation of the coatagiam. _ Nowhere do 1 tay that 
crease of Htuv matter causca {nod^ipn of heat ^ and nowhere 
does your reviewer attribute ludi a statement tp me, Quite the 


— 

contrary. 1 dutmctly say that the Increased production of heat 
resulta from Increased disintegration of the lis:iueb \ and your 
reviewer distmctly attnbatea this laying to me What, then, is 
the meaning of the Utter part of the sentence just quoted 7 It 
bears but one interpretation. Your reviewer attaches to Ihe first 
half of the Quotation a meaning the reverse of that which it 
conveys. While saying that 1 ascribe the Increased heat to m- 
cress^ consumption of tissue, he seems to think that he is saying 
something quLte diflerent, and pens his cnticlsm accordingly. If 
be thus miiundcntands his own statements, I need, perhaps, 
scarcely be surprised at his sometimes misinterpreting mine. 1 
do object, however, to such nuiiaterpTctations and inaocurscles 
appearing in so Influential a journal as Nature 

Dundee T. Maclaoan 

SEXUALITY IN PLANTS t 
concluding part of the tenth volume of Prings- 
hcim's Jah^ucher contains three papers, one of 
them by Dr. Arnold Dodel, of Zurich, being of the 
highest Importance. This paper occupies the greater 
part of the present Heft, and is illustrated by eight 
coloured plates The title is “ Ulothrix sonata^ its Sexual 
and Non-Scxual Reproduction, a Contribution to the 
Knowledge of the Lower Limit of Sexuality in Plints." 
The anatomy and life-historyof the Uloihnx is exhaustively 
treated, the whole paper being a model of careful and 
accurate research, as well as a valuable contribution to 
our knowledge of the lower plants. The paper is divided 
into sections, of which the roUowing is a short summary. 
The results given are those obtained dunng fourteen 
months^ consecutive observation of the plant. The genus 
Ulothrix has been divided into many species, but Dodel 
shows that U, tonaia is 10 variable in its different stages 
that most of the so-called species must be reduced to 
one. The alternation of generations is very remarkable 
and divisible into four stages, Dunng th6 progress of the 
alternation of generation three distinct forms arc to be 
distinguished, two being fUamontamt generations, .md the 
third a lygospore generation. The filamentous gene- 
rations are invanamy produced non- sexually and repro- 
duce themselves repeatedly, forming, in fact, the pliant 
known to systematic botanists as iftotkrix monata. The 
third generation, the xygospore, was unknown till dii- 
covered by Dodel. In the long senes of filamentous 
generations two distinct forms arc to be distinguished, 
^e first IS produced non- sexually and is the autunBi or 
winter generation. It develops non-sexual macrosoo- 
iporei and quickly spreads the species in a given locality. 
The second is a sexual stage dcvelopmg microzoosporei. 
It ansei from the non-sexual macrozoosporei and gives 
rise to the microzoospores which by conjugation form the 
third generation, the zygospore or zoozygospore. 

The production of the microzoospore-forming genera- 
tion terminates the senes of filamentous generations. 
This stage is found in spring and summer, and by giving 
me to the zygospores which by remaining in a state of 
rest for some months during the hot dry summer weather, 
reproduce the plant in me autumn. During the hot 
weather the filamntous generations more or less com- 
pletely disappear. The zygospore generation, although a 
product of gam o geneiis, is itself non-sexuaL 

Ulotknx Monata exhibits polymorphism in a remark- 
able degree, hence many forms look^ upon as distinct 
species must be suppret^. This opens up a wide ejues- 
tion in regard to other algse, and shows how essential it 
is to obtain an accurate knowledge of the llfe-histofy of 
all forms. 

The cells of Ulothrix give rise to a variable number of 
zoospores. A mother cell may form 1, 2, 4, 8, 16, or 32 
zoospores, tbeie being no obvious distinctions between the 
sexual and non-sexual zoospores. On the one side is tlw 
large macrozoosporc with four cilia, and then there is 
every gradation down to the smallest microzoospore 

* lahrbQAw Air wUswucliaftllcliB B^alk Hmuusgi^n tod Dr. N. 
PrfflgMn. MiUtf iudTViSrctf HaO. EDfelmuiii, 
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which conjugates, and which is furnished with only two 
cilia. The only distinction between the macro- and 
microzoospores seems to be that the former have four 
cilia, the latter only two. When the microzooiporea fail 
lo conjugate they may develop non-aexually just like the 
macrozoosporef This is a fact of the highest importance. 
In this plant* belonging to the lowest group in which 
sexuiil reproduction occurs, the sexual and non- sexual 
zoospores are hardly to be distinguished, and if by any 
chance union of the sexual zoospores does not take place, 
the zoospore behaves like a macrozoospore and develops 
non-scxually 

After remaining In a state of rest, sometimes for nearly 
twelve months, the contents of the zygospore break up 
into zoospores, from which arise the fUamentous stage 
of Ulothnx 

In Ulothrix the conjugating cells are generally mor- 
phologically and physiologically identical, but sometimes 
larger zoospores conjugate with smaller, a difference in 
bcx being here indicated. In other cases the micro- 
zoospores which have not conjugated germinate and give 
rise to individuals capable of reproducing. The study of 
the formation and subsequent development of the 
zygospore shows that the product of conjugation is to be 
considered as a new sexually-produced generation. It is 
n. unicellular plantlet, with a root-1 ike process and a 
slowly-growing plant-body which performs the function 
of assimilation. It in fact represents the embryo and the 
sporophore of the Pteridophytes. The root-end of the 
plantlet is formed by the union of the germinal spots of 
the conjugating microzoospores, while the assimilating 
plant-body represents the united chlorophyll- bearing parts 
of the zoospore. 

The Ulothnx is thus one of the Zygospores, and is 
probably related to Hydrodictyon, but it shows certain 
affinities to Sphecroplea, the lowest of the Oospores. 

As this part concludes the tenth volume of this serial, 
a most useful table of contents and special index of 
names of plants and details treated of in all the papers 
in the ten volumes has been added by Herr Zopf. Tliis 
enables the student at once to refer to any given plant, or 
even to the part of it described in the various papers. 

W. R. McNah 


THE ROYAL NAVAL COLLEGE, GREENmCH 

/^N February l, 1873, the Royal Naval College was 
opened at Greenwich, ** for the purpose of providing 
for the education of naval officers of all ranks aMve that 
of midshipman in all branches of theoretical and scien- 
tific study bearing upon their profusion," The first 
annual report on the Royal Naval College thus esta- 
blished has been recently presented to boUt Houses of 
Parliament 

When the College was established it was determined 
by the Admiralty to bring together in it all the necessary 
means both for the higher ccTucation of naval officers and 
also of others connected with the navy. During the 
session which terminated last year tour captains, four 
commanders,! ninety- three lieutenanta, and eight navi- 
gating- lieu tenants joined the college as students, but 
of these only one captain, thirty-three lieutenants, and 
three navigating-lieutenants went through the whole nine 
months' course, although one captain, two commanders, 
fifty lieutenants, and three navigating-lieutenants under- 
went the final examination. Besides these officers, who 
may all be regarded as being purely voluntary students, 
there was also a large number of others studying at the 
college, with a view to passing certain examinations^ 
which would qualify them either for promotion or ad- 
vancement or for appointment to some special branch or 
dep^menc of the service, 

FmJJy, ten private students are reported as having 
pass^ through ^ coune of ustructlon, nine of the 


number being foreign officers, a fact which testiftes to the 
estimation in which the college is held abroad. 

With regard to the subjects of study we find that, be- 
sides the course of mathematics, which is compulury for 
all students, systematic courses of instruction, extending 
over the entire session, are ^ven in physics, chemistry, 
steam, navigation, and nautical astronomy, marine sur- 
veying, permanent and field fortification, military survey- 
t ing and drawing, military history, foreign languages — 

I namely, French, Gcnnan, and Spanish— and in freehand 
drawing. Special courses of lectures arc also given on 
various subjects, among which the principal seem to be 
the Structural Arrangements of Men-of-War, Interna- 
tional Law, Naval History, and Practical Ship-building. 

TYPICAL LA IVS OF HEREDITY ^ 

II. 

’ THIRST let me point out a fact which Quetelet and all 
^ writers who have followed in his paths have unac- 
countably overlooked, and which has an intimate bearing 
on our work to-night. It is that, although characteristics of 
plants and animals conform to the law, the reason of theii 
doing so 19 as yet totally unexplained. The essence of the 
law is that differences should be wholly due Lo the collec- 
tive actions of a host of independent petty influences in 
vanous combinations, as was represented by the teeth of 
the harrow, among which the pellets tumbled in various 
ways. Now the processes of heredity that limit the 
number of the children of one class such as giants, 
that diminish their resemblance to their fathers, and kill 
many of them, are not petty influences, but very im- 
portant ones. Any selective tendency is ruin to the law 
of deviation, yet among the processes of heredity there is 
the large influence of natur^ selection. The conclusion 
is of the greatest importance to our problem. It is, that 
the processes of heredity must work harmoniously with 
the taw of deviation, and be themselves in some SenM 
conformable to it Each of the processes must show this 
conformity separately, quite irrespectively of tke rest It 
is not an admissible hypothesis that any two or more of 
them, such as reversion and natural selectioo, should fol^ 
low laws so exactly inverse to one another that the one 
should reform what the other had deformed, because cha- 
racteristics, m which the relative importance of the vanous 
processes is very different, are none the less capable of 
conforming closely to the typical condition. 

When the idea first occurred to me, it became evident 
that the problem might be solved by the aid of a very 
moderate amount of experiment. The properties of the 
law of deviation are not numerous and they are very 
peculiar, All, therefore, that was needed from experi- 
ment was suggestion. 1 did not want proof, because the 
theoretical exigencies of the problem would ^afford that. 
What 1 wanted was to be started 111 the right direction, 

I will now allude to my experiments. I cast about for 
some time to find a population possessed of some measur- 
able characteristic that conformed fairly well to the law, 
and that was suitable for investigation. 1 determined to 
Uke seeds and tbeir weights, and after many preparatory 
inquiries, fixed upon those of sweet-peas. They were 
particularly well suited to my purposes ; they clo not 
cross-fertilise, which Is a very exceptional condition ; they 
are hardy, prolific, of a convenient size to handle, and 
their weight does not alter when the air is damp or dry. 
The little pea at the end of the pod, so characteristic of 
ordinary peas, is absent m^^^weet peas. 1 weighed seeds 
individually, by thousands, and treated them as a census 
officer would treat a large population. Then 1 selected 
with great pains several sets for planting. Each set con* 
tamed seven little packets, and in each packet were ten 
seeds, pa^isely of the same weight. Number one of the 
packets contained pant seeds, all as nearly as might be 
of -h3° of deviation. Number seven con tamed very 

* Lvetun d«llvH«d at Ihe lloy«l loibtution, Friday avulng, Falinury 
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■nun iccdi, aU nf - 3* of deriatloD. Ae Intermediate 
padcciU correaponded leverally to the intermediate de- 
greei ± 3” ± and oP. Ai the leeds are too Bmall to 
exhibit, I have hut oat dlica of paper in itrict proportion 
to their Bizei» and itripi in Btrlct proportion to their 
weightij and have hung below them the foliage produced 
by one complete seL Many friendi and acquaintances 
each undertook the planting and culture of a complete 
setj 10 that I had slmuUancoui experiments going on in 
various parts of the United Kingdom. Tiro proved 
failures, but the final result was this ; that I obtained the 
more or less complete produce of seven sets, that is of 
7 X 7 X 10, or 490 carefully weighed seeds. 

It would be wholly out of place if 1 were to enter into 
the details of the experiments themselves, the numeraui 
little difficulties and imperfections in thcni| or how > I 
balanced doubtful cases, how 1 divided returns into 
groups, to see if they confirmed one another, or how 1 
conducted any other of the well-known statistical opera- 
tions. Suffice It to say that I took immense pains, which 
if 1 had understood the general conditions of the problem 
as clearly as I do now, 1 should not perhaps have cared 
to bestow. The results were most satisfactory. They 
gave me two data, which were all that I required in order 
Co understand the simplest form of descent, and so I got 
at the heart of the problem at once 

Simple descent means this. The parentage must be 
single, as in the case of the sweet peas which were not 
cross-fertilised, and the rate of production and the inci- 
dence of natural selection must both be independent of 
the characteristic The processes concerned in simple 
descent arc those of Family Variability and Reversion It 
19 well to define these words clearly. By family varia- 
bility is meant the departure of the children of the same 
or similarly descended families from the ideal mean type 
of all of them. Reversion is the tendency of that ideal 
mean type to depart from the parent type, reverting ” 
towards what may be roughly and perhaps fairly described 
as the average ancestral type. If family variability had 
been the only process in simple descent, the dispersion of 
the race would indefinitely increase with the number of 
the generations, but reirersion checks this increase, and 
brings it to a standstill, under conditions which will now 
be explained. 

On weighing and sorting large samples of the produce 
of each of the seven different classes of the peas, I found 
in every case the law of deviation to prevail, and in every 
case the value of 1° of deviation to be the same. I was 
certainly astonished to find the family variability of the 
produce of the little seeds to be equal to that of the big 
ones, but so it was, and 1 thankfully accept the fact, for if 
it had been otherwise 1 cannot imagine, from theoretical 
considerations, how the problem could be solved. 

The next great fact was that Reversion followed the 
simpIeiC possible law; for Ihe proportion was constant 
between'tne deviation of the mean weight of the produce 
generally and the deviation of the parent seed, reckoning 
in every case from one standard point. In a typical case, 
that standard must be the mean of the race, otherwise the 
deviation would become unsymmetrical, and cease to 
cofifonn to the law. 

1 have adjusted an apparatus (Fig. i) to exhibit the action 
of these two processes. We may consider them to act not 
simultaneously but in succession, and it is purely a matter 
of convenience which of the two we suppose to act the 
first. 1 suppose first Reversion then Family Variability. 
That IB to say, I suppose the parent first to revert and 
then to tend to breed his like. So there are three stages 
f 1) the population of parents, (2) that of reverted parents, 
(3J that of their offspring. In arranging the appars cus 1 
have supposed the population to continue uniform in 
numbers. This is a matter of no theoretical concern, as 
the whole of this memoir relates to the distinguishing 
peculiarities of sampl^ « irrespectively of the absolute 
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number of individuals In those samples. The apparahrt 
consists of a row of vertical companments, with trip* 
doors below them, to hold pellets which serve as repre- 
sentatives of a population of seeds. 1 will begin with 
showing how it expresses Reversion. In the upper 
staM of the apparatus the number of pellets in 
each compartment represents the relative number in 
a population of seeds, whose weight deviates from 
the average, within the limits expressed by the di^ 
tances of the sides of that compartment from the middle 
oint. The correct shape of the heap has been ensured 
y my having cut a slit of the proper curvature in the 
board that forms the back of the apparatus, As it is 
glased 4 n front I have only to pour pellets in from above 
until they reach the level of the slit. Such overplus as 
may have been poured in will run through the slit, to 
waste, at the b^k. The pellets to the right of the 
heap represent the heaviest seeds, those to the left 
the lightest I shall shortly open the trap-door on 
which the few representatives 01 the giant seeds rest. 
They will run downwards through an inclined shoot, 
and fall into another compartment nearer the centre 
than bcfoic. I shall repeat the process on a second 
compartment in the upper stage, and successively on 
all the others. Every shoot converges towards one 
standard point in the middle vertical line ; thus the pre- 
sent shape of the heap of pellets is more contracted in 
width than it was before, and is of course more humped 
up m the middle We need not regard the humping up ; 
what we have to observe is that each degree of deviation 
IS simultaneously lessened. The clTect is as though the 
curve of the first heap had been copied on a stretched 
sheet of mdia-rubbcr that was subsequently released. It 
IS obvious from this that the process of reversion co- 
operates with the general Law of deviation. Fig 6 shows 
the principle of the process of reversion clearly. 

1 nave now to exhibit the effects of vanability among 
members of the same family It will be recollected that 
the produce of peas of the same class deviated normally 
on either side of their own mean weight , that is to 
say, 1 must make the pellets which were in each of the 
upper compartments to deviate on either side of the 
compartment in which they now lie, which correspondi 
to that of the medium weight of their produce. I 
open the trap-door below one of the compartments 
in the second stage, the pellets run downwards through 
the harrow, dispersing as they run, and form a little 
heap in the lowest compartments, the centre of which 
heap lies vertically below the uap-door through which 
they felL This is the contribution to the succeed- 
ing generation of all the individuals belonging to the 
compartment in the upper stage from which they came. 
They first reverted and then dispersed 1 open another 
trap door, and a similar process is gone through ; a few 
extreme pellets in this case add themselves to the first 
formed heap Again, I continue the process ; heap add# 
Itself to heap, and when all the pellets have fallen through, 
we see that the aggregate contribubons bear an exact re- 
semblance to the heap from which we originally started. 
A simple formula (see Appendix) expresses the condiliofis 
of equilibrium. 1 attended to these, when 1 cut out, 
slit m the back board of the upper compartment, by which 
the shape of the original heap was regulated. Thus it 
follows from the formula that if deviation after reversion 
was to deviation before reversion as 4 to 5, and if 1° of 
family vanability was six units, then the value of i** in the 
population must be ten units. 

It is easy to prove that the bottom heap is strictly a 
curve of deviation, and that its scale tends invariably to 
become the same as that of the upper one. It will be 
recollected that 1 showed that every variety of curve of 
deviation was producible by van at ions in the length^ of 
the harrow, and that if the pellets were intercepted at 
auccessive stages of their descent they would form a sue- 
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A^Mlon of cwei of Inmufng sckIm of deviation. The 
cHTte in the Mcond itege may therefore be looked upon * 
MI one of theie inlercepcs ; all that it receivei in linking 
to Ike third itage being an additional dose of disperaiofn. 

Aa regardi the precuc scale of deviation that cha- 
ricteriics each population, let ui trace, in imagina- 
tloo, the history of the descendants of a single medium- 
itfed seed. In the ftrat generation the dinSerences are 
merely those due to family variability ; in the ucond 
generation the tendency to wider dispersion is somewhat 
reetrained the effect of reversion ; m the third, the dis- 
pcnlon again increases, but is more largely restrained, 
and the same process continues in successive generations, 
until the itep^by-step progress of dispersion has been 
Overtaken and exactly checked by the growing antago- 
nism of reversion. Reversion acts precisely after the 
law of an elastic spring, as was well shown by tbe illus- 
tration of the india-rubber sheet Its tendency to recoil 
increases the more it is stretched, hence equilibrium 
must at length ensue between reversion and family vana- 
bility, and therefore the scale of deviation of the lower 
heap must after many generations always become identical 
with that of the upper one. 

We have now surmounted the greatest difficulty of our 
problem ; what remains will be shortly disposed of. 
This refers to sexual selection, productiveness, and na- 
tural selection. Let us henceforth suppose the heights 
and every other characteristic of all members of a popu- 
lation to be reduced to a uniform adult male standard, so 
that we may treat it aa a single group. Suppose, for 
example, a female whose height was equal to the ave- 
raM female height + 3° of female deviation, the equl- 
vuent in terms of male stature is the average male 
height + 3° of male deviation. Hence the female in 
question must be remstered not in the feet and inches 
of her actual height, but in those of the equivalent male 
■tatuxe. 

On this supposition we may take the numerical mean 
of ibe stature of each couple as the equivalent of a single 
parent, so that a male parent plant having ]° deviation 
and a female parent plant having 2° of deviation, would 
tocher rank as a single fertilised plant o + 

In order that the law of sexual selection should co-ope- 
nte with tbe conditions of a typical population, it is 
necessary that selection should be ntl^ that is, that there 
should not be the least tendency for tall men to marry 
tall women rather than short ones. Each stnctly typic^ 
t|uality taken by itself must go for nothing in sexual selec- 
tion. Under these circumstances one of the best known 
properties of the law of deviation (technically called that 
^ two fallible measures ") shows that the population of 
auni of couples would conform truly to the law, and the 
Talue of 1° would be that of the original population multi- 
plied by Consequently the population of means of 
eouplis would equally conform to the law, but in this case 
the I** of original deviation would have to be divided by 
^2, the deviations of means of couples being half that of 
sums of couples. 

The two remaining proc eases are productiv«ne,sB and 
survival Physiologically they are alike, and it is reason- 
able to expect the same general law to govern both. 
Natural selection is measured by the percentage of sur- 
vival among individuals born with like characteristics. 
Productiveness is measured by the average number of 
diildren from all parents who have like characteristics, 
bot it may physiologically be looked upon as ihe per- 
ccnlEM of survival of a vast and unknown number of 
possiDie embryos, producible by such parents. The num- 
ber being gnlniown creates no ddhculiy if they mav be 
considered to be, on the average, the same in every class. 
Experiment could tell me little about euher natural selec- 
tion or product! veneas. What 1 have to say is based on 
plain theory. I can explam this best by the process of 
natural selection. In each species, the height, dec., the 


meat Ikvoand by Demi Nlcctloiii is the one in wbtoli 
the demenfes of exoeae or dcfioiescy are most fecquently 
balanced. It is tberetore not umcasoneUe to look at 
nature as a marksman, her aim being subject to the same 
law of deviation as that which causes the shot on a target 
to be dispersed on either side of tbe point aimed at It 
would not be difficult, but it would be tedious, to justily 
the analogy ; however. It is unnecessary to do so, as 1 
propose to bise tbe analogy on the exigences of the t]mi- 
cal formula, no other suppoBition being capable of ful- 
filling its r^uirements. Suppose for a moment that nature 
aims, as a marksman, at ihe medium class, on purpose 
to destroy and not to save it Let a block of stone (Fig. 4) 
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represent a rampart, 'and let a gun be directed at a verlical 
line on its side on purpose to breach it : the shots would 
fall with the greatest frequency In the neighbourhood of 
the vertical line, and their marks would diminish in fre- 
quen^ as the distance increased, In conformity With the 
law of deviation Each shot betters away a bit of stone, 
and the shape of the breach would be such that its hori- 
zontal outline will be tbe well-known curve. This would 
be the action of nature were she to aim at the destruction 
of medium sizes. Her action as preserver of them is the 
exact converse, and would be represented by a cast that 
filled the gap and exactly replaced the matenal that had 
been battered away. The pmentace of thickness of wall 
that bad been destroyed at each degree of deviation is 
represented by the ordinate of the curve, therefore the 
percentage of survival is also an ordinate of the same 
curve of deviation. Its scale has a special value in each 
instance, subject to the general condition in every typical 
ca^ that Its 0° ihaLl correspond to the 0° of deviation of 
height, or whatever the characteristic may bo. - 

In Fig. 5 the thickness of wall that has been de8tro3red 
at each degree of deviation is represented by tbe corre- 
sponding ordinate of the horizontal outline of the portion 
which remains. Similarly, in the case of an original 
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population, in which each class was equally numerous, 
the amount of survivors at each degree of deviation is 
also represented by the corresponding ordinate of tbu or 
a similar curve. 

But in the original population at which we are sup- 
posing nature to aim the representatives of each dais 
are not equally numerous, but are arranged accordihg 
to the law of deviation ; the middle class being most 
nomerous, while the extreme classes are but acantUy 
represent^. The ordinate of the above-mentioned out- 
line will in this case represent, not but 

ihA percentage of survivors at each degree of deviation. 

(To be continued^ 
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OM THE SIMPLEST CONTIGUOUS MANi^ 
EOLDNSSS OF TWO DIMENSIONS AND 
OF FINIT^ EXTENT^ 

I^NE of the most reniArkable speculstions of the pre- 
sent century is the speculation that the axioms of 
geometry may be only approximately true, and that the 
actual properties of space may be somewhat different 
from those which we are in the habit of ascribing to it. 
It was Lobatchewsky who first worked out the con- 
ception of a space in which some of the ordinary laws of 
geometry should no longer hold good. Among the 
axioms which lie at the foundation of the Euclidian 
scheme, he assumed all to be true except the one which 
rebates to parallel straight lines. An equivalent form of 
this axiom, and the one now generally employed in works 
on geometry, is the statement that it is Impossible to 
i^w more than one straight line parallel to a given 
suB^ht line through a given point outside it In other 


words, if we taka A fixed straight Itnei a B, prolonged in- 
finitely in both directions, and a fixed point, P, outside it; 
then, if a second straight line, also infinitely prolonged in 
both directionsi be mmU to rotate about P, there is only 
om€ position In which It will not Intersect as. Now 
Lobatchewsky made the suppositioa chat this axiom 
should be unthio, and that time should be a finite angle 
through which the routing line might he turned, without 
ever intersecting the fixed straight fine, a b. And in fol- 
lowing out the consequences ot this assumption he was 
never broueht into collision with any of the other axioms, 
but was ^le to construct a peifectlT sclf-consistcnt 
scheme of propositions, all of them valid as analytical 
conceptions, but all of them perfectly incapable of being 
realist in thought. 

Many of the results he arrived at were very curious ; 
such as, for insUnce, that the three angles of a tnanglc 
would not be to|rether equal to two right angles, but would 
be together lets Usn two right angle^y a quantity propor- 
tional to the area of the mangle. If we were to increase 
the sides of such a triangle, keeping them always in the 
same proportion, Che angles would become continually 
’ sniBller and smaller, until at last the three sides would 
cease to form a tnangle, because they would never meet 
at all, 

Tkert are many other assumptions, at variance with 
the axioms of Euclid, which may be made respecting dis- 
tance-relations, and which yield self-consistent schemes 
of propositions differing widely from the pfippositions of 
geometry. We see, therefore, that geometry is only a 
particular branch of a more general science, and that the 
conception of space is a particular variety of a wider and 
more general conception. This wider conception, of 
which time and ^pace are particular varieties, it lias been 
proposed to denote by the term mani/oldmss. Whenever 
a general notion is susceptible of a variety of specialisa- 
tions, the aggregate of all such specialiiationk is called a 
manlfoldnesa Thus space Is the aggregate of all points. 
and each point Is a specialisation of the general notion of 
positioH. In the same way time is the aggregate of all 
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itutantr^ and each insUnt Is a specialisation of the gciif- 
ral notion of posiHan in Hmi Space and lime an^ kl 
fact, of all manifoldnessesi the ones with which we an by 
far the moat frequently concenteiL 
Now there is an Important feature in which these two 
manifoldnesses agree. They are both of them of such a 
naiure that no limit can be conceived to their divisibility. 
However near together two points in space may be, we 
can always conceive the existence of intermediate points. 
And the same thing holds in regard to time. Mathe- 
maticians express this fact by saying that space and tufie 
are continuous manifold nesses. Jiut there is another fila- 
ture, equally important with the foregoing, in regard to 
which space and lime are slnkingly contrasted. If w* 
wish to travel away from any particular instant in time, 
there are only two directions in which we can set out. 
We must either ascend or descend the stream but from 
a point in space we can set out m an infinite number of 
directions. This difieiencc is expressed by saving that 
time la a manifoldness of otie dimension^ and that space 
IS a manifoldness of mors than one dimension. An aggre- 
gate of points in which we could only travel backwards 
or forwards would be, not solid space, but a line. A line, 
therefore, is a manifoldness of one dimension A surface^ 
again, may be regarded as an aggregate of lines ; and st 
IS an aggregate of such a nature, that if we wish to travel 
away from a particular line, there are only two directions 
in which we can set out. It is therefore a line-aggregate 
of one dimension. Considered as a point-aggregate it 
has two dimensions, and accordingly it is a manifoldneei 
of two dimensions. In the same way it will be seen that 
solid space is a manifoldness of three dimensions, 

1 have endeavoured by these remarks to explain what 
18 meant when we speak of a continuous manifoldness of 
two dimensions It is the object of this paper to commu- 
nicate some results I have arrived at respecting the pro- 
perties of the silkiest of such manifoldnesses which hat 
a finite extent. The existence of the particular maniTold- 
neafi I shall endeavour to describe has been referred to in 
a remarkable lecture by Prof. Clifford on ** The Postu- 
lates of the Science of Space,*' but, so far as I am aware, 
its properties have not hitherto been worked out in detail. 

The simplest of all doubly-exiendcd continuous mani^ 
foldnesses is the plane. But it is not a manifoldness of 
finite extent. It reaches to infinity in every direction, 
and its area is greater than any assignable area. It is 
therefore not the manifoldness of which we are in search. 
Now the circumstance in which the plane differs from 
those doubly-extended manifoldnesses which are next to 
It in order of simplicity, is the possibility that figures 
constructed in it may be magnified or diminished to any 
extent without alteration of shape ; in o her words, that 
figures which can be constructed m it at all can be con- 
structed to any scale. That this property is not possessed 
by curved surfaces, may be seen by considering the case 
Of a spherical tnangle. If the sides of a triangle con- 
structed on a given sphere be all of them increased or 
dimmished in the same proportion, the shape of the 
triangle wiU not remain the same. Now it has been foudd 
by Prof. Riemann that this property of the plane is aqui- 
v^ent to (he following two axioms , — (i) That two geodiq^ 
lines which diverge from a point will never intersect agsdii, 
or, as Euclid puts it, that two straight lines cannot In- 
close a space ; and ( 2 ) that two geodesic lines which do 
not intersect will make cq^ual angles with every other 
geodesic line. The second is precisely equivalent to 
Euclid's twelfth axiom. Deny the first of these axioms, 
and you have a manifoldness of uniform positive curva- 
ture; deny the second, and you have one of uniform 
negative curvature. The plane lies midway between the 
two, and its curvature is zero at every point 

Let us consider, then, the case of a doubly-extended 
manifoldness, of which the curvature is uniform and 
poiitive. The first of the before-mentioned two q^ienis 
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li no longer tmc. . Geodesic liries diverging from o point 
do not contlniie to diverge for ever. They meet ignin 
and incloN a space. The first quesilon which presents 
itself is with reference to the situation of the point towards 
wfai^ they ultimately converge. In the case of a spherical 
surface they will converge towards a point which is sepa- 
rated from the starting-point by half the length of a 
geodesic line. And this la the only case we are able 10 con- 
ceive. The surface of a sphere is the only doubly extended 
manifoldnesi of uniform positive curvature which geometry 
recognises, and it is the only one which we can figure to 
ourselves in thought. It is not, however, the simplest of 
such manifoldnesses. To obtain the simplest case we must 
suppose that the point towards which two geodesic lines 
converge is separated from their starting-point, not by 
kai/^h\xi by the euttre length of a geodesic line ; or, what 
amounts to the same thing, that it coincides with the 
starting-point. It is true that we are utterly unable to 
figure to ourselves a surface in which two geodesic lines 
shall have only one point of intersection, and shall yet 
inclose a space. But we are perfectly at liberty to reason 
about such a surface, because there is nothing self- contra- 
dictory in the definition of it, and because, therefore, the 
analytical conception of it is perfectly valid. It is the 
simplest continuous manifoldness of two dimensions, and 
of finite extent, and those few properties of it which I 
have worked out appear to me to be very beautiful. In 
order to make my observations more intelligible, 1 shall 
for Ihc future speak of it as a surface, and its geodesic 
lines I shall speak of as straight lines. 1 have Che highest 
authority for using this nomenclature, and though it will 
impart to my theorems a very paradoxical sound, it is 
calculated, I think, to give a juster idea of their meaning, 
than if 1 were to use the more accurate, but less familiar 
terms. 

Assuming, then, as the fundamental properties of our 
surface, that every straight line is of finite extent (in other 
words, that a point moving along it will arrive at the 
position from which it started after travelling a finite 
distance), and that two straight lines cannot have two 
points in common, the first corollary I propose to estab- 
lish is that all straight Imes in the suriace are of equal 
extent 

L«t A, B, be two straight lines in the given surface. If 
possible, let a be greater than d. From a cut off a poition 
equal to ii. Let r, Q, be the extreme points of this seg- 
ment, and let r be any point in n Apply the line a to 
the line B in such a manner that the point r falls on the 
point R, then, since in a surface of uniform curvaCbrc 
pqual lengths of geodesic lines may be made to coincide, 
ihe segment pq will coincide with the entire straight line 
D. Hence q will fall upon R. But P coincides with r, 
and P and Q do not coincide with one another, since PQis 
less than the entire straight line A ; therefore Q cannot 
coincide with r. Hence a cannot be greater than D. 

The straight lines here spoken of are, of course, not 
terminated straight lines. What the proposition asserts 
is that the entire length of all straight lines in the given 
surface is the same. The corresponding proposition in 
spherical geometry is that all great circles of a given 
sphere are equal. 

There are a great many other analogies between the 
imaginary surface here treated of and the surface of a 
sphere. Its straight lines, though they are like the straight 
lines of a plane in the circumstance that any two of them 
have only one point of interiectioD, are in many other 
respects analogous to great circles. In any of its straight 
liBCf, for instance, each point has a corresponding pennt 
whicfa is opp^ite to it, and farther from it than any other 
point in the line. For if by setting out from a point and 
travelling a tnlte distance in a particular direction we 
get back to the Btarting-point, there must be a point half 
way on our journey which is farther from the staning- 
poin^llkan any other point in the lue, and which may 


v«ry appropriately be called iti opporile point It it an 
obvious corollary that the distance between any two 
points win be the same aa the distanfiiB between their 
opposite points. ^ 

Let os now consider the case of a number of straight 
lines radiating from a centrfe. in each of them there ml 
be a point which is opposite to that centre. And it will 
be a separate point for evety separate straight line. For 
no two straight lines can have two points in common, 
and since these radiating lines have a common centra 01 
radiation, they can have no other point In common. 
Hence, 11 we suppose one of these lines to rotate about 
the centre, the point opposite to the centre will describe 
a continuous lin^ and one which finally returns into itself. 
It IS the locus of all points in the surface opposite to the 
centre of radiation. What now is the character of this 
locus P In the first place it is a line which is of the same 
shape all along, and of which all equal segments there- 
fore can be made to coincide. For any two positions of 



the rotating line which contain a given angle may be 
placed upon any other two positions which contain an 
equal angle. Then, since the length of all straight lines 
in the surface is the same, the opposite points will coin- 
cide, and by parity of reasoning all intermediate points 
of the locos. But, in the second place, the locus is also 
of the sam^ shape on both sides. For each point in it 
may be apj^acned from the cenlre of radiation in 
different ways, and it is at the same distance from that 
centre, whether it be approached in the one way or the 
other. Any particular segment, in fact, of the locus has 
Its extreme points joined to the centre of radiation by 
lines which are of equal length, and which include 
an cquiri angle — lines, therefore, which may be mode 
to coincide. Since this is the case for any segment 
whatever, and for every lubdiviiion of a segment, all 
the points of a segment will, still remain on it if the 
segment be turned round and applied to itself. Hence 
the locus la of the same shape, whether viewed from the 
one Bide or from the other. But smee it is also of the 
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■ante ahapc all aldK# satlsfios Lalbnitz'i definition of a 
Biraigbt line, and it is, in fact^ a geodesic line of the 
surface, ^ 

Hence we hara this second proposition— that all points 
In the surfiice opposite to a given point lie in a straight 
line. 

From the method of its construction, this straight line 
is farther from the given point than any other line in the 
surface. Travelling from the giiren point as a centre, in 
whatever direction we might set out, we should, after 
completing half our journey, arrive at this farthest straight 
line, we should cross it at right angles, and we should 
then keep getting nearer and nearer to our starting>point, 
until we finally reached it from the opposite side. 

Each separate point in the surface, moreover, has a 
separate farthest line. For if any two points be taken, 
the points opposite to them on the straight line which 
joins them will be distinct. Hence their farthest lines will 
cut this joining line in two separate points. They must, 
therefore, be two siparate lines, for the same straight line 
cannot cut another straight line in two separate points. 
In a similar manner it may be shown that each straight 
line in the surface has a separate farthest point. Hence 
there exists a reciprocal rdation between ihe points and 
straight lines of the surface, a relation which we may ex- 
press by saying that every pomt in the surface has a polar ^ 
and that every straight line in the surface has a pole. It 
IS then easy to show that when a point is made to move 
along a straight line its polar will turn about a point, and 
that when a straight line is made to turn about a point. 
Its pole will move along a straight line. 

It is interesting to compare these propositions with the 
corresponding ones in spherical geometry. There, too, 
each point has a farthest geodesic line ; that is to say, a 
geodesic line which is farther from it than any other 
geodesic line on the sphere. But each geodesic line has 
two farthest points or poles, instead of having only one. 
Hence there is not that perfect reciprocity of relationship 
between pomts and geodesic lines which exists in the 
surface we have been examining ; and this is one of ihe 
many ways in which the sphere shows itself to be inferior 
to that surface in simplicity. 

The most astounding fact 1 have elicited in connection 
with this surface is one which comes out in the theory of 
the circle. Defining a ^cle as the locus of points equi- 
distant from a given point, we shall find that it assumes 
a very extraordinary shape when its radius is at all 
nearly equal to^ half the entire length of a straight line. 
For let us again figure to ourselves a number of straight 
lines radiating from a pomt, Let / be the total length 
of each straight line. Then the supposition we have to 
make is that the radius of our circle shall be nearly equal 


to — . Let us suppose it equal to £ - w, where m is 
2 2 

small as compared with /. Each of the radiating lines 
will cut the circle in two points, and each of these points 

will be at a distance from O equal to £ — m or — + 

2 2 

according as the distance is measured in the one direction 
or the other. And their distance from each will be 
equal to 2 that is to say, it will be comparatMly smoIL 
But each point on the polar of o will be at a distance 

from o equal to £. Hence each point on the circle will 
2 

be at a distance lirom this mlar equal to m. Moreover, 
every point at a distance ofmfrom the polar will be a point 

on the circle, because it will be at a distance of £ - i 

2 


from o. But the locus of points at a distance of m from 
the straight line, a b, will consist of two branches, c d 
and E F, one on either side of a b, and at the same dis- 
tance from it along their whole length. It is true that 
these branches form] in icaUly single continuous line. 


A point travelling along from C to D, and further in the 
same direction, would uUimatel)^ appear at e, travel alolif 
to F, and then, after a further journey, reappear at the 
point c But this does not alter the fact that when a 
small portion only of this line is contemplated, it pre- 
sents the appearance of two straight lines, each of them 
parallel to, and equidistant from, A B. 

In the limiting case, where the radius becomes eqoel 

to £, CD and E F both of them coincide with A fi. The 

2 

circle merges into a straight line, and becomes, in fact, 
the polar of its own centre. It is not, indeed, quite accu- 
rate to say that it merges into a straight line, for it re- 
duces Itself rather to two coincident straight lines, and its 
equation in co-ordinate geometry would be one of tbe 
second degree. 

In rega^ to the surface here treated of, it is easy to see 
that, as with the sphere, the smaller the portion of it we 
bring under our consideration, the more nearly its 
properties approach to those of the plane. Indeed, if we 
consider an area that is very small as compared with the 
total area of the surface, its properties wiU not differ sen- 
sibly from those of the plane And on this ground it has 
been argued that the universe may in reality be of finite 
extent, and that each of its geodesic lines may return into 
Itself, provided only that its total magnitude M very great 
as compared with any magnitude which we can bring 
under our observation. 

In conclusion, I cannot do better than quote the passage 
m which Prof Clifford explains what must be the consti- 
tution of apace if this hypothesis should be true. “In 
this case/’ he says, “ the universe, as known, is again a 
valid conception, for the extent of space is a finite number 
of cubic miles. And this comes about in a curious way. 
If you were to start in any direction whatever and move 
in that direction in a perfect straight line according to 
the definition of Leibnitz, after traveUmg a most pro- 
digious distance, to which the parallactic unit — 200,000 
times the diameter of the earth's orbit — would be only a 
few steps you would arrive at — this place. Only, if you 
had started upwards, you would appear from below. Now 
one of two things would be true. Either when you had 
got half way on your journey you came to a place that is 
opposite to this, and which you must have gone through, 
whatever direction you started in, or else all patha 
you could have taken diverge entirely from each other 
till they meet again at this place. In the former case 
every two straight lines m a plane meet in two points, in 
the latter they meet only id one. Upon this supposition 
of a positive curvature the whole of geometry is far more 
complete and interesting ; the principle of duality^ instead 
of half breaking down over metnc rations, applies to all 
propositions without exception. In fact I do not mind 
confessing that 1 personally have often found relief from 
the dreary infinities of homaloidal space in the consoling 
hope that, after all, this other may be the true state S 
things " F. W. Frankland 


HYDROGRAPHY OP WEST CENTRAL AFRICA 

M r. ST>VN LEY'S second letter in last Thunda/t 
Telegraph contains important mformatiaa on the 
district between Tanganyika and the Albert and Victoria 
Nyanza — ^information complementary to that given in his 
former letters, which we embodied in a map, voU xiv, 
p. 374. He has, in fact, discovered another “source" of 
the Nile, and one evidently of great length and volume— 
the Kagera — ^which he has gallantly named the Alexandra 
Nile. This river issues from a large lake, Akanyaru or 
Alexandra Nyanza, in two branches and flows north, 
uniting under i** S. lat., and flowing east to tbe Victoria 
Nyanza. Mr. Stanley was only able to see the Alexamha 
Nyanza from a distance, but it is evidently of consiw- 
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Applipd Alt (Modclline, DtiiKnln^ EumoUiDg^ Repouie 
worlr. Wood Cwiiw* 

Ab Ihe teaching wmU m Bpecially directed to the indiutriil 
applicatioiu of iclanb It la nmleia to say that considerable lub- 
diTialon would be re<|iilred In the aubjecta named. . . . 

. .. It la of great importuica that the profeBsoia should be not 
only tcachen. but inveatigatorip constanily cndeavounng to en- 
large the field of accurate knowledge, and acientiBc procedare, 
in our mduatriea. To appreciate how much may be effected m 
Ihu way we hare only to consider the milliona saved to France 
by Faateur’a reaearchea on the disease of the silkworm, or the 
knowledge obtained by hii inquiry on fermentation 

. . The time of tlie professon may be much economised by 
making it no part of their duty to commence their counea with the 
elemtnta of general science It u quite unnecessary that they 
should do so This Leaching may be obtained at other placea, 
with which the Industrial University would be only needlessly 
interfeiing if it gave elementary insi ruction. It should, on the 
contrary, be its object to lupplcment and ipecialise the know- 
ledge obtainable in ordmary science claues from which the 
students should be drawn ; and they should be expected to have 
acquired sufficient general knowledge of science before entering 
the classes and labomtonea of the University to be able to follow 
its courses with advantage. 

A leading fcatuTe of the University should be evening courses 
— not ineiely popular lectures — fur the use of those whose cir- 
Gumstanccs in luc lu\e rendered it necessary that they should 
commence the practical woik of life early By circumstances in 
life I do not refer soltly to poverty. There are many occupa- 
tions that it IS Bdvi!»able, if not necessary, to enter upon early. 
For instance, it is of the utmost importance f^r a mechanical 
engineer to be a good practical wuikman To do this he must 
join the workshop when young, And the lad who enters when 
he IS lliirleen has an advantage which nvght not be expected. 
Mr Phythion, the Master of the Oldham School of Science and 
Art established by the Messrs. Platt, informs me that to the lads 
who come into the workshop at this age the evening intellectual 
work is 110 effort , it is a relaxation and recreation To the 
imprentices who enter at eighteen it u almost an impoisibiJity. 
They are so exhausted by their day’s labour that they cannot pay 
attcDlion 

It is Bgreed on all hands that if the teaching of science is to be 
of any use it must be esBentially prsctical — tnat is to say, ibe 
Leaching of the laboratory. And no pains should be spared to 
make the Isboratones perfect and readily available By them 
the Univemiy may supply a great want. 

It IS perhaps necessary to guaid against the idea that the 
Univcrsiiy ii to teach anjLlrade or business. There could be no 
greater mutaka than for K to attcmpc to do sa The purely 
technical knowledge of a trade must be learnt by practising it 
The teaching of a public institution con with advantage only 
extend as far as the spcaal application of various branches of 
abstract science to the different arts It la no doubt difficult to 
define how far the teaching of applied science may ra without 
trenching on the workshop. But in practice the limits are 
readily found. This difficulty will be still less felt in an Institu- 
tion drawing its pupils from among thoie actually engaged in 
trade, who will know what they can acquire in the Univcraity, 
and what they con better learn directly m business. The pro- 
gramme of examinatiODB in technology by the Society of Arts 
will give many suggestions on this subject 

I have no doubt that the Society of Arts would be wiUiog to 
Iranifer the whole or a part of their lyatcm of examinations in 
technology to such a body as the City Guilds, who, with far 
larger funds at their disposal, may give it a development which 
the Society of Arts can never obtain for it. By enjoying local 
agencies and taking advantage of the machinery ol^ie Science 
and Art Department, these examinations are held throughout the 
country. And bv availing itself of this and almilsT oiganiaa- 
tions, ihe Central University might be brought m rapport with 
evciy part of England, Scotland, and Ireland. 

. . . Through the action of the Government, idmulating local 
efl^t, the country is being rapidly covered by a network of Science 
and Art schools and disief, where the working rlimw — whose 
inteieslB and advanaea the City Guilds are, 1 understand, espe- 
cially anxious to promote by the Industrial Umvenity — have 
opportunities of obtaining that elementary instruction in Science 
and in Ait which must 1 ^ the basis of any sound technic^ edu- 
cation. There are now 1,750 separate sd^ls or classes in the 
country in connection with and racClvuig aid through the Science 
and Art Department, 


It IS therefore unnecein^ to consider the question of the 
Creation of any organisation m giving mitnicLion in elementary 
general science or art. What are wanted are a stimulus to 
increase the number of students, the development of systematic 
coursea of instruction onwards and upwards from the elementary 
icliool, and means to enable poor, out clever and induatrioua, 
youths to punue such courses. The award of smalt scholarships 
or burssrles in competition which would support the holders 
while carry mg forward their studies in a higher school — the 
retention of the bursary being contingent on a definite courae of 
instruction being pursued Ealisraclotily^is therefore, 1 bolieve, 
the most effective means the Guilds can adopt to aid technical 
iDit ruction. 

It is very neceaiary to bear clearly in mind m what direc- 
tions the University must look for its pupils. Broadly speaking, 
these Will I bebeve be : — 

1. The holders of Bursaries and Scholanhips 

2. Young men whose means enable them to carry on their 
education beyond the school a^c, and who can attend an insti- 
tution in London more conveniently than elsewhere. 

3 A limited number of students of the same class who are 
attracted by the goodness of Lhejnstruction and its appropriate- 
ness to their future punuiti. 1 isy a limited number, because, 
however good the mstrucLion, it will take years to divert the 
class of students from the channels which time has consecrated. 

4. Evening studenlB — men who are engaged during the day. 

It would be uielcsB to expect many students from classes 2 and 
3 at first . . . 

The real point seems to me to moke a beginning. Get a good 
Bite — by a 'good site I mean a site in on accessible position, 
sufficiently large to allow of expan non as the Univcnity grows — 
build chemical and physical laboratones, and lecture rooms, and 
some mathematical class rooms, on a portion of the site If 
these are well managed, and are in a prominent position, such as 
that suggested on the Embankment, where they cannot but be 
seen — it is difficult to make anything known in I^ndon — surely 
there must be many rich men in the city besides the city com- 
pames who will seize the opportunity, by adding to the endow- 
ment or the buildiDgs, of perpetuating their memories as 
munificent patrona of what will eventu^y be a credit to the 
country. 

... It always seems to be forgotten that the population of 
London is as large as that of Scotland j and that if its provision for 
instruction were tenfold what il it, it would not be proportion- 
ately larger than that of the Canton of 2 Curich 

Any plan you commence upon must be much modified as tho 
institution IS expanded and developed To succeed, the Um« 
rcrsity mast be built up by slow degrees and adapted, with the 
cxpenence you gam from day to day, to meet the wants and dr* 
cumitoiices of tm time. That it will be a succesa, and a KTeajC 
succeat, if taken heartily in band by the City of l^ndon, mere 
can be no doubt. 

Believe me, 

Yours very faithfully, 

J F. D, Donnelly 


OUR ASTRONOMICAL COLUMN 
The OrrosiTiON oi- Mars in 1892 — Early in August, 189a; 
the planet Mars will come into opposition at a distance sensibly 
Ihe same as in September of the present year, when it is pro- 
posed to make a serious attempt tu determine the solar parallaic 
by observations of this planet, a method which has not hitheitD 
been applied under such advantageous circumstances aa are QoHr 
possible, but which b calculated to furnish the sun's 
from the earth with a degree of precision comparable with that 
to be attained by the observation of a transit of Venus, and with 
far leu trouble and expense It will not perhaps be without 
interest at the present moment, when the attention of astronomers 
b particularly directed to the efficient observation of Mari near 
the opposidoD in September next, if we present an ephcmeria for 
the oppoaltiGD of 189a, the only erne of the present century yeC 
to come, which can be to all intents and purposes os favourable 
as that of 1877. The ephemerb b found^ upon the tables of 
M Levemer, which have been opphed with sufficient accuracy 
for the object in view. The positiqns are (or mean nogn at 
Pons. 
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July 23 

. . ai 18 47’4 

— 22 25 24 

I* 45 

— 17 §9 

22 38 27 .. 

.. 47 

— 15 160 

22 51 22 

rl 49 

— 13 i 9 'o 

23 4 0 .. 

P. 31 

— 11 16 4 

23 16 13 . 

Aug. 2 

— 9 y '3 

23 27 s* 

IP 4 

— 6 59-4 

23 38 47 

IP 6 

— 4 48 1 

23 48 55 

,1 a 

— 2 j6-8 

23 58 7 

.1 10 

21 0 27‘1 

24 6 18 

M 12 

20 58 20*4 

24 13 23 

1. 14 

— 56 i8'o 

24 19 18 

M 16 

20 54 21 4 

— 24 23 59 


from Euth 

9-59847 
9 ‘58837 
9-58489 

9*58201 
9 57975 
9 578'* 

9‘5770S 

9 ' 5779 S 

9’579S» 

9‘58io6 

9’58443 


The oppoiUion will lake place an August 4, and Mon will be in 
pengee on Auguit 6 at e distance of o 3774 The diiUnce in 
perigee in the present year will be o 3767 


Thk CosfKT 1873 II. (Tempil, July 3) —This Teiy interest- 
ing comet of short period will return to perihelion in 187B. The 
elemcntB which rest upon the widest extent of observation are 
those of Mr W. £ Flummer ; in hu orbit the period of revolu- 
tion is 1850'zj deysi or 5 066 years, and the perihelion passage 
In 1873 having taken place June e 5‘38, G.M.T , the comet, neg- 
lecting the effect of perturbs boos which in the present revolution 
is not likely lo be matennl, will be ogam due in perihelion about 
1878, July 19 '5. Frobajly geocentric places derived from Mr 
Fluniiner’i orbil , with this date for penhehon passage, will give 
a sufficient idea of the circumslancea of the next appearance, 
and a few poiibons so derived are accordingly subjoined : — 


Ai lah- 

KA. 

N p D 

Diitanct from oirth. 

June 29 

322-5 

97 4 

0-437 

July 9 

328 7 

too 7 

0*400 

.1 19 

334 7 

104-9 

. 0377 


3400 

109-8 

0-369 

Aug 8 

344 3 

"fS 

037s 

.. 18 

347 4 

iid-8 

0397 

u 

a 

S 

therefore, appears 

under conditions nearly aa 


favourable as pouible for obMrvmtiQns, the least diitance of lU 
orbit from that of the earth being o 33, at a greater imdini-vector. 
In aphelion the comet 19 distant from the sun 4 ' 555 i 
tance from the orbit of the planet Jupiter at this point (which is 
that of nearest approach) u o 736, Four days after perihelion 
ptisage the comet approaches the orbit of Man within 0'05, all 
these distances Leing expressed in parts of the earth's mean dis- 
tance from the sun. 

There docs not appear to have been any observabon of tbia 
comet previous lo 1873, notwithstanding ita short pcnod. It 
could neither^hsve been the object seen on one morning only in 
October 1S46 by Hind, nor t^t observed by Goldschmidt on 
May 16, 1835, which was at first mistaken for the short-period 
comet of De Vico (1844 1 ) 

In addition to the comet in question, Tcmpel is also the dis- 
coverer of comet 186G I, associated with the great November 
meteor-shower, and comet 1867 11, which was re-observed in 
1873, after its orbit had undergone coiuidenble change from a 
nmr encounter with Jupiter about the preceding aphelion 


pamage. 


Nlw Comet. — Prof Winnecke, the director of the Imperial 
Observalory at Strasburg, announces his disoovery of *'a fine 
bright cornel, with nucleus and trace of a tail," early on the 
morning of April 6 The following positian depende upon ob- 
lervatloDS with an annular micrometer on a 3 } feet -telescope, the 
comet being Inconveniently situated for the luger Initnunent. 

April 5 at I5h. 53m 394. mean time at Straabnrg, Right 
Ascension aib. 7m. 4944s, Declination + 14” 54 ' >5 ' 4 ”- 
diurnal motion in R.A. Is rather less than im., and that In Decl. 
about both inczeaalDg. 

^ The deaith of comets which had prevailed since December 
1874, appears Lo have terminated, and we roust soon hear of the 


n-dlacDveiy of the one whkh beaie the name of D‘Ams^ and 
hai been so elaborately calculated by M^^XiveaiL 
[Since the above was In type the follog^g elements, calcu- 
lated by Herr Hartwig, have been received from Prof. Win- 
necke i — ^Perihelion passage, April 18' 1741, Berlin time, longi- 
tude of perihelion, 2510 59' 57" ; isGending node, 317" 51' 18" ; 
inclination, 56° 4a' 42'^ j logarithm of perihelion distance, 
9*96767, motion retrograde. By these elements the comet at 
midnight on April 25, in R,A. 22h. 39m and N.P.D. 42*71 
will have twice the theoretical intensity of light that it had on 
the date of discovery.] 


CHEMICAL NOTES 

The New Metals Ilmenium and Neititnium —About 
thirty yean ago R Heimann announced the discovery of a new 
metal, ilmenium, accompanying tantalum and niobium m various 
minerals, and closely allied to them In its general charsetera 
Several yean later he relinquished hU claims to the discovery, in 
consequence of researches by Marignac in the fame held leading 
to entirely different results Later mvestigations have, however, 
strengthened his belief in the existence of ilmenium, and in the 
February number of Kolbe's Journal Jur prakUscho Chemie he 
not only bnngt forward results ’tending to eitablisU the individual 
character^ of ilmcmum, but deicnbes a new metsl, tupfumutn^ 
belonging to the some group, and occurring in tan tali te from 
Hoddam, Connecticut. As the quantities obtained are small, 
the characteristic reactiona bmited, and as the spectral properties 
cannot be made uie of, chcmiits will naturally reserve Ihcir 
opinion till confirmatory observationi have been mode by some 
other well-known investigator. The following ore the essential 
rewlta obtained by Mcrmann The minenl was found to conalit 
of equal portions of columbite (ROMe^Oi) and fcrroiLraenite 
(ROEMeOg). By fusion with potassium bisulphote the hydiatei 
of the metallic oxides were separated out in the following pro- 
portions : — 

34*39 
36 79 
2452 
6 30 


Ta,0, 

Nb^O^ 

11,0, 

NpiOy 


± 10000 

The hydrates can be changed into dujBi. fluondes, and from the 
greater solubiliiy of potusium-neptmumn fluonde, it may be 
obtained free from tantalum and ilmenium salts but retaining a 
small quantity of the niobium salt , these, however, on being 
dianged into niobate and neptunate of sodium may be separated 
on account of the greater solubility of the latter. By fusion of 
the neptunate of lodlom with potassium biiulphate and treatment 
with water, the hydrate of neptiinic aad woi obtained in a pure 
condition Neptunium may be diitingulshed from niobium and 
ilmenium by its having, along wilh tantalum, the property of 
forming on amorphous insoluble precipitate on the addition of 
caustic soda to the boiling solution of the fluoride ; the other 
two fbnn ciysUUlne and easily soluble compounds. The 
voy soluble character of neptunium-potassium fluoride as com- 
pared vrlth the corresponding tantalum salt serves to dutiiig;ulsh 
it from thdPWetaL The reactions with phosphorus salts in 
the inner part of the bunsen flame are the following * — tan- 
talic add, ^ourlem , niobic acid, blue , llmenlc acidi brown \ 
neptunle acid, wine yellow. Addition of tincture of galls to 
solutions of the sodium salts gives cbancteristically-coloured pre- 
cipitates. The atomic weight of neptumam, determined from the 
double salt 4KFI + Np|FJr.aH|Oj waa found to be 118, Her- 
mann haa alio obtained ilmenium in the form of a black powder 
by heating potamhun-lliiienluin fluoride with'polasiuim chloride 
and potassium. 

Absoeptioh or Hvdeogen by OaOAvic Substances 

UNDEE THE INFLUENCE OK THE SlLBNT DlSCHAllGE.— M. 
Berthelot has recently found that under the effect of the dls- 
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diaif«i baizciic ibwilii two iIoim qI hydngen, ylddin^ 
A poljneride of C|ltg, a Kiinoui ubtUnco with on Irritation 
imeU« On haathigp beoxane 6nt distUf over ; then a liquid, 
eolaUe in itrong nitric and nlpluiTlc acid, finally leaving carbon 
containing a lit^ hydrogen. Oil of tiiipentme absorbs about 
fl'5 atomi of hydrogen, yielding realnous producti, Pure carbon 
doei not cemUne with hydrogen under the Influence of the 
dlichaige, and a mixture of hydrogen with acetylene behavei 
modi In the lame way aa pve acetylene. A xnlxtore of hydro- 
gen and carbon monoxide yieldi the solid body observed by 
Brodle and Thdnard, 5CO + 3Hg a CO| + CiHqOb, a trice of 
acetylene being formed. 

PHbsPtfORiTS Pentafluoride. — Professor Thorpe has 
lately described this body (Liebig, Ann. cbncxiL), which he 
prepares by the gndnal addition of phosphorus pcntachlorlde to 
anenio Irlflaorlde. Phosphorus pentafluoride 11 a colonrless goj, 
with a pungent and extremely irritating odottr j It reacts upon 
water, forming phosphoric and hydrofluoric adds. The density 
with regard to hydrogen was found to be 63*23 (theory lequinng 
63) ; under the pressure of twdve atmospheres at 7" it exhibits 
no marked deviation from Boyle's law ; it docs not Mem to be 
affected by the passage through it of electric sparks either when 
pure or when nixed with hydrogen or oxygen. With dry 
ammonia it form^ the compound 27 Fb 5 (NH|)« 

Molecular Volumes of Sulfiiates and Selenates, — 
An account of investigations on this subject has lately been pub- 
lished by Otto Petterson {Dtut chem. Ges^ ix 1559), in 
which he finds that, in the senes of sulphates and selenates of 
potassium, ammoniuin, rhubidium, and CKUiim the molecular 
volume of the compound is regularly increased by 6 6 when the 
group SO| 11 exchanged for the group Se04 ; also, that the sub- 
ititution of a molecule of ammonium, rubidium, or cnium for 
a molecule of potassium produces an increase in volume of 9, 8, 
and 23 respectively in the selenatei as well as m the sulphates, 
lie hsi also examined the double sulphates and selenates of 
cobalt, nickel, and copper with potassium, in which results are 
found tending to confirm the hypothesis thst m double salts the 
components are unaltered ; this Is more marked m the case of 
the Belenates, in which the volumes of the double salts are equal 
to the sums of the volines of their components The author 
diiagrees with Favre adVValion in their conclusions that double 
islti cannot exist In solution, and are formed at the moment of 
crystallisation ; he believes on the contrary that as no contraction 
takes place on cryitallisatiuTi these salts may be held to exist m 
the some condition In solution u after crystallisation ; the double 
■alt of thallium is, however, an excepbon. In the case of the 
alums also when obtained in an anhydrous cotdition the volume 
of the salt exactly equals the volumes of Ui components. 

Contributions to the Theory op Luminous Flames. — 
A continuation of experiments on the above subject is given by 
Kt Hflomonn (Liebig^s Ann , dxxxiil.), in which he finds that 
caibonaceoni matter will give lumlnons or non -luminous flames, 
according os the temperature of the flame is high or low ; di- 
luting the gaseous combustible with indifferent gases also requires 
a higher temperature to cause a lepanbon of the carbon, and 
thus produce luminosity. Reduction of tempemtnre in a flame 
prevents either partially or entirely the fonnaiion of carbon, 
eomequently the author thinks that the deposibon of carbon on 
eold rarfaccs in a flame is not the conaeqaance of cooling, as a 
depomtion may be formed on red-hot soriocei, but burns away 
in contact with air. In bumen of difhnal materials, those of 
hrm were found to prevent the luminosity of the lower part of 
the flame to a greater extent than those of 'steatite, also when 
the burner Is heated, a greater amoant of light ii prodaced« the 
oonoumption of the oombubble remainuig the same. Heir 
Heumann thinks that faj heating the bamer the lununosity is 
baaaicd, and exteads to a gryeter extent over the bwer part of 
the flame. 


NOTES 

We are informed that H.M, Goveniment has just bean 
pleased to sanction the necessary expenditure to replace tha 
important deep-^oil thennometen of the Royal Observatory, 
Edinburgh, which were so cruelly broken by a madman last 
September, The csbmate has been prepared by MesBrs. Adle 
and Son, Frinem Street, Edinburgh, and Is understood to 
include every thmg that con conduce to scientific accuracy. 

Prof, J. Dewar, F.R.S.E., Jacksonian Profenor of Natural 
Experimental Philosophy in the University of Cambridge, has 
been elected FuUenan ProfeiEor of Chemistry to the Royal 
Institution in the room of Dr. Gladstone, reaigned. 

Dr. Col an, the senior medical officer of the recent Arctic 
Expedition, has been promoted to be Deputy Inspector-General 
of Hospitals 

Dr W. B. CarfenteRj C B , commenced, on Monday 
evening, at the School of Mines, Jermyn Street, a free course of 
lectures on geology, which he 11 delivering as Swinej Professor. 

At the mcetmg of the French Geographical Society on April 4 
it was announced that the great gold medal of the Society had been 
avrarded to Commander Cameron in recognition of his services 
in the cause of geographical science 

The estimate for ** Education, science, and art m Great 
Britain amounted in 1S53-4 to 578,ocx3/ , this year the estimate 
^*•5315461000^” “ lu 1835 the Government paid for public 

education a sum of 26,750/, but in 1875^ the amount had 
increased to 3,972,008/” 

Among the fifty- seven candidates for admission into the Royal 
Society are two clergymen of the Church of England, one 
Wesleyan minister, one peer, one foreigii baron, one baronet, 
eleven M.D s, &c. 

The late Mr J C. Tufnell has bequeathed to Umvernly 
College, Gower Street, 5,000/. to be used in establishing two 
■cholarsfaips, one in general chemistry and the other m analytical 
and practical chemistry 

The Rev. E. Ledger, Gresham I’rofessor of Astronomy, will 
deliver a course of Lectures on the Telescope, in the theatre of 
Gresham College, on the evenings of Apni 17, 18, 19, 20. The. 
electric light will be used to Illustrate the lectures. 

Liedig is to have another monument. A few Weeks ago we 
noted the inauguration” of one at Darmstadt SubiciiptioDS 
ore DOW being collected for tbe purpose of raising a statue to 
him m Munich About 7 ,oooi has already been contributed. 

Mr. H. W S. Worsley- Beni son, I L S., has been sp- 
pointed Lecturer on Botany at Westoumter Hospital. 

The servicei of Mr. W. SavUle Kent, F.L S., F.Z S., have, 
been engaged temporarily to vupenntend and place in lhorou|(h 
order the “ Fiah House ” at tbe Zoological Society's Gaidonsg 
Regent’s Park. A considerable number of marme Ash and other 
specimens of intareit have been imported to the tanks during U&c 
past week. 

Two views have been offered is to the mode of action of the 
gaa in the radiometer. One attnbutea the motion to reaction of 
gas particles getting heated on the vanea, then dancing off; the 
other to aii cnncBts which are directed towards the plate In con- 
■eqaeacc of heated air rising irom it M. Neeren has endca- 
voared [Pi^ Amn,) hi decide between theM views. If the second 
view IS correct ke argued, the wall of the vessel, by becoming 
also heated, must also acquire infloence through rise of heated 
air from it as from the vanes. If the rotation be merely a phe- 
nonnenon of reaction there is no reuon to suppose sudi an mfla- 
CDce of tha fixed wall. Now by giving the radiometer an 
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•ooenbic potltioB within tha gUu ?eiiel lOGfa an Inilncooa of tho 
walU ihould be reedily racogniacd. He dcMribei e number of 


eEporimentB made In thii way, and which he icgarda aa aupport- 
Ing the leooad view. 

In en aiticle contributed to Fa^mdorfft AnnaUn^ M. Zollner 
la lad to take tha following poaidona in refeTence to the radio- 
meter. The explanation of ndiometric mododa baaed on the 
principlei of the mechanical theory of gaieag liihca auppoiitiona 
about the relation of the mean lengtha of path of the gaa mole- 
culei to the dimenaiona of the veuel whidh are not realiaed in 
fact Thii eaplanation further leaves out of coniideration, with- 
out BUfficient ground, the aimultancoiia exuteucc of mercury 
vaponn whoie moleculca have a more than aeven dmea greater 
i ff*M and a much amaller mean length of path than the mole- 
onlea of the gaa acting according to the mechanical theory of 
geiea Hence we arc not warranted in regarding the radiometric 
motiona discovered by Crookea as an empirical confirmation of 
the mechanical theory of gaaea. 

Berlin dealcra in delicacies have recently received from tha 
■outfa, and especially from Upper Italy, immense quantities of 
edible birds which have been captured there m their flight north- 
wards. Unfortunately there were not only snipe, fieldiare, and 
larks, or so-called '* delicaciea^’ among the birds sent, but also 
ilngbig birds, that are never eaten In Germany, such as gold- 
fin^, thrush, and nightingales. The animals were caught on 
Iheir migratory flight by means of nets, or surprised during the 
night and indiscrlmmately killed A new indication of the im- 
portance of an international law for bird protection ' 

An eihlbition of objects relative to pre-hutonc archeology 
will be opened shortly in Moscow, and promises to be very 
interesting. 

An elaborate volume jiut published by the Federal Statistical 
Bureau of Switxerland, gives the number of bcientific soaeties in 
the country in 1875 as 46, with 54 i 955 members. The fioaeties 
for educational purposes numbered 816, with 54>4M members. 

The municipal authorities of Berne have set aside the sum of 
a4,ooaf. for the foundation of a Museum of Natural History in 
that aty. 

Associations and Committees are being formed in moat of 
the large towns of the Netherlands with the object of ‘'fitting 
ont a suitable vessel for Nova Zembla and other stations of iii- 
tcrcit in the Arctic lagions " The avowed aim of the CKpedition 
is not the discovery of the Pole, but the erection of some unpre. 
tanbotts granite monuments to the memory of ,the glorious dis- 
coveries of the earlier Dutch navigators. About the end of the 
seventeenth century, " in the name and on behalf of the honour- 
able Council of the renowned City of Amsterdam,” Wiilem 
Bsiunds set out on his third voyage, which ended in the ex- 
ploKT's wmtermg on Nova Zembla, whence be never returned. 
It is, above all, the memory of Barends which the Dutch 
■re about to honour. The costa 'of the expedibon are to be 
defnyed by voluntary subscriptions, and the vessel will, m all 
probability, be commanded by a Dutch lieutenant who has taken 
part in three Arctic cxpeditionB under the British flag. 

The Committee of the German Afiican Society has Issued an 
appeal for help towards the establishment of a senes of peima. 
nent sUuons in Africa, so aa gradually to narrow the area of thn 
unknown country, to serve as centres of culture, and to be depots 
Cor fnfonnetiQn and for aide with the nadvci. The effort would 
be in eympaUiy with that of the Intemational Congieu el 
Bnuedei end the uppeel is made epedelly to G«meny to maan- 
high place she hae taken in the scientific 
d^^rory of Centnl Afnca. 

Geographical etudenti will be glad to learn thnt an indei to 
jfqtnnnnnn's MUthetiumgm am Jmtm Ptrth9^9 imutapMtcktr 


’AmapU iSAw nnu Erfirfckangm dm Gaammtw 

^Mttdtr GiopafkU has been puhllehed ier tiu period 'between 
and hdmdfaig the yean 1B65 to 187^ The valne of this is 
greatly Increeied by the publicetion therewith of index naps, 
which show at a single glance those parts of the world of which 
maps have been published in the MUikAlun^tn during the period 
m question, with references to the places where th^ have 
appeared. 

Gen. UcHATius bases his invendon of the steel bronze, or 
more correctly, herd bronse, cannoni, now introduced Into the 
Austrian service, on the observation, that ail metals (with excep- 
tion of lead and zinc) have their elasticity increased, when th^ 
have undeigone a continuous weighting above their first limit of 
elaidritv. In the fint February number of Dm^UPs pplytech^ 
nischts Journal^ M. Uchatius gives, in reply to the objectuma 
of some technologisls, the results of further experiments, whidi 
appear to show that even homogeneous bronse is capable of a 
great Increase of its elasdcUy through simple stretching, without 
condensation. It is only a stretching of the metals above their 
limit of elaidciLy, whereby the! molecules, brought to a state of 
flow, glide over each other, end assume a wholly new poution 
more favourable to resii tance,], that causes the increase of clesii* 
dty. A simple condeiuadon produces merely an increue of 
the absolute solidity and diminution of the tenacity, but no real 
Increase of elasticity. The bmit of elasticity may be raised 
nearly to the breaking consistence, so that In many cases it is six 
and seven dmes the onginal. Mere stretchiog for a short time 
IS of little use ; the tension must act a considerable time. It 11 
abo well to apply a gradually mcreasing weight. 

A SINGULAR fact with reference to the production of heat is 
dnenbed by M. OLvler {C&mpies Ktndm), A square bar of 
steel 15 mm. in width end 70 to 80 ctm. Irag is seized with ihe 
two hands, placed, one at one end, the other in the middle of 
the bar. The other end Is pressed against an emeiy grind-stone 
rotating rapidly. In a few minutes the rubbed end is consider- 
ably heated. The band at tlic middle has no scnsiiLion of heat, 
but that at tlie extremity u strongly heated, so that it has to be 
taken from the bar. Thus, in oertam cases, heat appears not to 
be propsga led m metals from one part to that next it. 

In the year 1824 M. AVobler made tlw observation that pal- 
ladium, whether 111 the form of sponge or of polished sheet, has 
the property of becoming sooty In a spirit flame, and gradually 
coated with a thick layer of carbon. A plece.of spongy palladium 
Will thus be enlarged to sevarel times its originsl volume. The 
same phenomenon occurs if the metal Is made to glow in a coal- 
gas flame. If the deposited carbon be burnt, remaJas 

always a fine skqjleloa of palladium, which is Iheh mkd to be 
penetrated with the carbon and quite brittle. By more recen 
expenments M. Wohler convinced . bunMlf that the pheno- 
menon is not due to a special ailimty of palUdium for caibon. He 

15 rather of opinion that the strong absorption fiower of this metal 
for hydrogen is the reason why ethylene gaa and the gases of 
the spirit flame, which themeejyej are not absorbed by palla- 
dium, BTC deoompoied andef ^ influence of this metal, as the 
experiments ihpw. with Mpvation of carbon. 

Led by speculative conuderations iQguding^the formation ol 
the earth, M- Sadher, of Salzburg njade expenments a short 
tuna ago on the sobdlficetion of bells of spermaceti floating freely 
In a liquid, and he hee more raoentlj experimented on the pro- 
pegatloii <k beet In unequally dmiie liquids. In a beaker glass* 

16 ctm. high, he put five lajen of alcohol vaiying in density 
from 0*98 to o’8^ and each 3 ctm. thickness. Three thenno- 
meten were placed with Cheli' bulbe in the fint, third, and fifth 
Ityers reepecdvely, and the vessel was alowly heated from bclew. 
In another slmllai vessel containing liquid all of the same density, 
the three tbermometere showed nearly the same tenpetatun j 
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bnt In the atntlAed Hqnid mirhed diiTeimcei eppetred between I 
the Uyen on reedinKi being tehen every five minnte*. Thm in 
ten tninatca the reedingi were 31* (below), 18 5” (middle), 18'’ 
(top); after twenty minntei, 44°, I9'5”i after fifty-five 
minntei, 77”, 40°, si*. The nnmben prove, then, that in liquidi 
of decrcuuig density heat U distributed veiy slowly from below 
upwards. Experiments In cooling led to a similar result. 

Frof, Quincke, of Heidelberg, has long experimented os 
to whether gases can penetrate through the pores of glass. A 
preiBure of forty to one hundred and twenty atmospheres la 
found to be incapable of forcing a perceptible quantity of 
carbonic acid or hydrogen gas through a glnu wall i '5 mm. 
thickness, ^ during a period of seventeen years. No lose of 
weight was perceptible. M. Quincke, however, will not draw 
the Inference that the molecules of hydrogen and carbonic aad 
have larger dimeniioni than the molecules or pores of the glass. 
The distance at which the molecular forces of the gloss act on 
the gaa-particles is of course greater than the dimensions of the 
molecules themselves. The pore walls of the glass may get 
coated with an “ absorbed " gas layer, which itself becomes Im- 
movable through the nearness of the solid substsnee, aud hinden 
the passage of gas particles from the intenor of the glass tube 
into the outer air. Perhaps, too, there may be dropable Lqnid 
in the pores of the gloss, preventing outflow of the gas. A 
similar objection applies (according to M. Quincke) to M. 
TraubeN method ot determining the aize of the molecules of a 
substance from the possibility of passing through a so-called 
" preapitate-membrnne . " 

A DROUGHT m excess of any that have occurred dunng the 
last fourteen years, as regards long continuance and seventy, baa 
prevailed for some months in Victona and parts of Australia 
adjoining It terminated about Februaiy 12, and from that 
date to the 22nd of the same month, when the mail left, heavy 
thunderstorms and rainfall had prevailed, and cooler weather 
set in. The reports from Deniliquin and other places in the 
interior state that not a blade of grass was to be seen on the 
plains, and cattle were dying in thousands. 

The Russian Naval Department propooea to send a ship this 
summer to the mouths of the Obi and Jenusei to m^e a 
thorough maritime surveyor both gulfs. 

The IVestem Mevuw of Ecnnce and Industry is the title of a 
new monthly devoted to tariodi departments of science, and 
published in Kansas City, Mo. 

In view of the promising future of the African comment M. 
Bemaidin, of Ghent, hv done a good service by publishing a 
brochure (compiled from the works of various travcUen), on the 
commercial products of Central Africa. An excellent map of 
Fetermann’s, showing the standpoint reached by exploration np 
to September, 1876, is included in the pamphlet. 

The death is announced of Prof. P, Fanceri, the eminent 
Italian anatomist. He died suddenly whilst lecturing m the 
University at Naples 

The additions to; the Zoological Sodety'i Gardens dunng the 
past week include a Common Wolf {Cants htpm) European, 
presented brMr. J, A. Parlet j a Ceylon Fish 0^\{JCetufa 
ceyiensnsis) from Ceylon, presented by Capt B. B. Tamer; a 
Vulpine Phalanger {Phaiangtsta vu/ptna) from Australia, pre- 
sented by Mr. W. Baseley ; tw(/ Sykes's Hemlpodes {Thmix 
^hsdt), a Rain Qnail {Coturntx coromanddfca), an Aalndc Quail 
{Psrdknia asioHea) Amn India, three Chinese Quails {Cofumix 
shinmsu) Jrom China, presented by Mn. Wood Mason | an 
Entellui Monkey {Somn^pUhsms snttilus) from India, received 
In cxclunge ; a CoIlHed Fruit Bat {Cynonyetsris soiltnv) bort 
In the Gardens.' 


SOCIETIES AND ACADEMIES 

Londok 

Chemical Society, Apnl 5. — Prof. OdlLng, F.R.S., m the 
chair. — A lecture on the diiciimliiation of cmUls by their 
OTtical chonctera wu delivered by Prof. N. a. Moskelyne, 
r.R.S After a few general remarks on the use, to the chemist, 
of the method! employed by ciystallographera, the lecturer pro- 
ceeded to considiiiUie methods of determining the symmetry of 
ciystala by their optical characters The origm and meaning of 
v^ous terms used in crystallography were explained and iUos- 
trated by models, &c. ; the lecturer then threw on the smeen, by 
means of a polansi^ apparatus and the electric light, the 
beautiful coloured cl&ls produced by crystals of oenualte, 
barytes, borax, &c., the effect of heat in altering the poaition of 
the optical axes of a crystal of gypsum being especially beantUul. 
In ooncluaion, the lecturer poinLed out the reuy means, which 
the examination of the optical characten of a crystal under the 
polarising microecope often offended to the chemist, of acquiring 
a great deal of mfonnatlon in a very short time, and expressed a 
bmief, that if chemists would work up suitable groups of crystals 
for examination by the crystallographer, very ^portant know- 
ledge ns to the fonctions of various groups of molecules in a 
crystal would be gained. 

Anthropological Institute, March 27,— Col. A. Lane Fot, 
F.R.S , V.P., in the chair.— Capt. W Samnelli, of the Bengal 
Staff Corps, was elected a member — An account of some 
Kitchen Middens near Ventnor, by Mr. Hodder M. Westropp 
was read by the director. A com-erusher, of Scandmavian 
appearance, was found in one of them, and in another higher up 
m the cliff, there wu discovered a small cinerary urn of un- 
usual shape encircled with a pattern of coralline sea- weed.— 
Messrs, W. Power and E, Lawi communicated a short paper on 
a Kitchen Midden near Tenby ; Dr. Crock ley Clapham a paper 
on the brain- weights of the Chinese and Pelcw Island era ; and 
Mr. James Shaw some notes on nght-handednesi and improved 
instinct in animals during the human period. Dr, Claphim 
found that the weight of toe brain both of the Chinese and the 
Islanders was above the average, but they presented cerlam 
peeuJiaiitiea* in their convolutions, The skulls of the Pelew 
Islanders were markedly dolichocephabc. The size of the brain 
of the Chinese and the Islanders wu in no wise an index of the 
intelligence possessed by them. 

Manchester 

Literary and Phlloiophical Society, February 6.— E. W. 
Binney, F R.S , prcildcnt, in the chair — Notice of the Junior 
Llteniy and Philosophical Society of Mancheater, 1806-1807, by 
W. E. A. Axon, M.R.S.L.— On compound combinations, by 
Prof C»Ieyp F R.S , &c.— On temaiy oifferential equations, by 
Robert Rawson. — On the powerful oxidising action of animal 
charcoal upon omme matters u shown by ihe analysis of the 
drainage firou a large heap of a mixture of night-soil and animal 
charcoal, by William Thomson, F R S Edin. — A plea for the 
word Anglo-Saxon," by Rooke Pennington, LL.B , F.G.S, 

Cambridge 

Philoaophical Society, March 12 —Prof Cayley, vice- 
preaident, m the chair, — Prof Clerk Maxwell communicate to 
the Soaety a paradox in the theory of attraction. 

T Q 

A a C B 

Let the line ABbe divided in any given point C, and let 
- AC-‘ CQ-> - CB-* 

be the condition of correspondence of two pomts P and In 
the segments AC, CB respectively, then if F and Q vary iiAul- 
taneously, still remaining correspondent, 

PC- »d{PC) -CQ- 'd{ CQ), 

or the corrasponding elements are to each other ai the squares of 
their dutanoes from C, If we now suppose that^^ ii a material 
line of imifonn density, the law of attraction being the Inverse 
square of the diitknce, the attractions of ooneBponaing elemenii 
on the point C will be equal ami oppoaite. mit every elemeni 
ot AC hu a corresponding element u CBf and hence we might 
oondude that the attraction of AC on C is equal and opposite to 
that of CB on C, which is evidently not the case, unlcu 
AC^ CB. The paradox ii explained byconildeiug that iR 
that wt have proved la that the attraction of .< 4 P on C la equal 
and opposite to that of QP on C, and this however near to C the 
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CorTMpondiiig pointi P ind Q mtu tAken, and tUa li ifarictl^ truo. 
Bnt however near to C the ooTreepoDdlDg {iQjBta are taken, the 
attnctions of PC and of CQ are both unnite, bat diilei hj a 
oonatant quantity, namely the attraction of Aa on C, where mC 
li token equal to CB — riof Clerk Maxwell olio made a oom- 
municatlon on double and triple Integndon bynimmatlon, — Mr. 
J. W. L. GlolibcT rave a prdiminary aoconnt of the reaulti of 
an enumeration of the primes in Burckhardt'i tables (l to 

3 , 000 , OCX)). A 

PAJtlS ^ 

Academy of Sciences, April 2.— M, Pellgot in the 
chair. — The fallowing papers were read : — lioperimetiia tn- 
angles having one bloc of constant length and latnfying three 
other conditions, by M. Choilei. — On a theorem relative to 
expaniion of vapours without external work (continued), by M. 
Him. — Report on a new work of M. Berlin, following hia note 
OD rolling Tbii work gives an account of M, Ber tin's double 
oscillograph, which recoids each instant the inclinationf of the 
ship in the direction of the rolling and the mdination of the part 
of the wave which carries the ship ; also observations with it 
from Ihe wor-ship CrocodUe, Though the indications are only 
Bpproximale, they are thought of coniLdcnble interest. Admiral 
Fans called to mind an instrument devised by hii son in 1867, 
lor tracing waves.— Experimental researches on natural sul- 
phides, by M. Meunier It Is a general fact that natural sul- 
phides brought mto the presence of suitable metallic solutions 
cause reduction in the free state of the diiiolved metaL The 
experimental facts given seem to have a bearing on the minira^ 
lopcal associations su frequent in metoUiferous veins If a vein 
of galena receive the infiltrations of sea-water (which always 
oonlains silver), all the silver will be held and concentrated by 
the sulphide. I^ow native silver exists in a certain number of 
galenas, and we may suppose it has been Lhui introduced. — New 
nebulz discovered and observed at the Observatory of Maroeilles, 
by M. Stephan. Thirty in number. — On the approximation of 
a class of tnnscendanls which comprise, as a particular case, 
hypereUiptic Integrals, by M. Loguerre. — On Ihe paraboloid of 
eight straight lines, by M Mannheim, — On the theory of frigo* 
rlnc maduDcei, by M Terquem. Even under the best con- 
ditions, fngonfic air-machincB cannot successfully compete with 
machfaiei having volalile Uquld, (1) because of the large use 
necessary , (a) the passive resistances due to this, and the use of 
two pumping bodies , and (3) Ihe want of odaplabUity to produce 
dififcrent degrees of rcihgeraiion. Their advantages are the produc- 
tion of lower lemperatuzei, simplicity, and the use of a safe and 
cheap agent, — Kesearchca on the metallic reflection of obscure 
and polarued calorific rays, by M. Mouton. — On the sulphide 
of manganese, by MM. De Clermont and Gniot. They produce 
the green sulphide In new cases, and by reactions In winch its 
formation was said never to have been observed. Thus M 
Muck says it ia imposbible to tranifonn mangonoui carbonate 
into green sulphide ; but the authors effect Ibis by heatmg in 
free oir, with ebullition, carbonace of msn^nese, preopitated wUk 
some Bulphydratfl of ammonia. They find the rose sulphide 
lined at 105^ Gontaini 9 per cent, of water (green sulphide at 
105° Is anhydrous). The rose sulphide is mudi more soluble in 
chforbydrate of ammonia. These sulphides are thought isomeric 
modifications of one and the same body, more or leu hydrated. 
— Reply to remorlu of M. Chevrcul concerning the phosphor- 
escence of organic bodies, by M, Radziszewsu. He adduces 
some facts showing that m phosphorescence the slowneu of the 
reaction 11 an essential coiidilion, though to define the maximum 
and miaimum bnuti would be difficult at present — Two coses of 
aneurism of the bend of the elbow treated lucoessfuliy with the anti- 
septic ligature of catgut, by M. Boeck^ — On some abnormal fe- 
co^ationa in star fion, by M Fol — On the distribution of carbonic 
acid of the blood between the red cocpusclea and the serum, by M. 
Frederlcq. It is geneimlly said that all or nearly all the carbonic 
mcid held in the bmod is in the semm (or plasma) m the state of 
combinadon or solndoa. Examining venous horse-blood, the 
gUthor found the red coipusdsa capable of absorbing a confer, 
able quantity of CO«. though always leas than that taken by an 
•qi^ Vobune of seruin (about a half less). Failing a euirmt of 
CO| thrangh (he blood, the Bscess m be diiCnbutad 

cqouly batwaan the corpuscles and the scrum. Whde blood can 
ba almasl'dlrsotly deprived of its gases vacunm and hoal, it is 
quite otherwiaa inth serum, which, a^ such treatment, will 
give a freah libeimtioB of CO|, when treated with phoapboric acid 
newly boiled. Tkia invalidates somt of MM. MatUeu and 
Urbam'i mute'^OB (ho fMr of rinmatra and npim- 


tIoD, by M. Baith^lemy. He iliinha M. Mcrgat’i noant «• 
periments overlook the most Impottast iaotor m dm caae^ via., 
the llvi^ being submitted to ttpaiioMUt, the laavto having bean 
detached from the plant and sabmitted to various vaponn.-— Ob« 
lervatuma of globular lightning formed and busl^ without 
sound above a layer of clouds, by M, Blanc, The apparent 
diameter of the biUs at 18 k, diitonoe was 1° , they were red^h 
or yellow, but always white on bunting ; they went hortrono 
tally, and looked like Immense sosp babbitt 

ViBNNA 

Imperial Academy of Sclencaa, Mirch i.-*^Tl^£dlowhig 
among other papen were read Main outlmea of g theoi^y Of 
the sense of temperature, by M. Herzog. — Researchea ^oH the 
Tunicata of the Adriatic and the Mediterranean, by M 
The freely-moih||g Salpm and Solps-hke Ascidiaiii, which are 
numeroiu in tbs^editcnanean, are almost wholly wonting in 
the Adriatic. — On normal hexy lie alcohol and norm^ oenanthyhc 
acid, by M. Janccck. — Researches on tlie extension of the tonic 
vascular nerve-centra in the spinal cord of the dog, by M. 
Strieker. — The development of the antherldium of Anthoccros^ 
by M Woldner. — On Wnvier'i representabon of bone -structure, 
with remarks on the use of a Nicol In microscopic raeorchei, 
by M. Ebner. — On metanitro- and mctamido-benzacetylic acid , 
on the action of ammal charcoal on salti , on lolution sulphur 
in acetic acid ; and on demonstration of fuchsme in wine, by Dr. 
Liebermann Fuchsme solutions give very characteristic absorp- 
tion bands, in the spectnun, between yellow and greqp Fuchsme 
may be detected even with a dilution of i ; JQO^txx) —Note 
on molecular transfonnatloni, by M, v. SoniLorn. fodme crys- 
tals kept eight years in a gloss vcshel were found to grow by 
volatilisation and subsequent condensilion. Amorphous phos- 
phorus passed, in port, into the crystoUme state. — On the origin 
of the zodiacal light, by M. Noe — Behavioiir of calcium-phos- 
phate towards sugsr solutions, by M Krasan. — On new Rudiita 
from the Bohemian chalk formation, by M Teller. — On the 
Sarmation deposits between the Danube and the Timok, by M. 
Toula. — Researches on the etiology of Pelonmn flower-forms, by 
M. PeyntBclL^On a new method of determining the internal 
resistance of galvanic batteries, by M. Fieuchl. The two Lke 
poles of two equal elements (of the kind to be measured) ore 
connected, and the resistance of this currentlcss combinaotion u 
then compared with a known resistance.— On the geological 
character of the Isthmus of Suez ; the phocene formations of 
Zante and Corfu, the nature of the Sarmatiim formatioa and 
its analogies m the present and in earlier geolomcal epochi, by 
M Fuchs The fauna of the Red Sea and Mraitcrronean ore 
very different, but they appear to have been so olio before the 
isthmus arose. 
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AGRICULTURE IN THE UNITED STATES 

Report of the Commissioners 0/ Agriculture of the United 
States of America for the Year 1875 (Washington, 
Government Printing Office ) 

T he first impression that strikes us upon taking up 
this substantial volume is closely allied to envy. 
Here is a fund of valuable and condensed information 
relating to every point connected with the development 
of the soil's resources, a record of original work and of 
experience at home, and abounding in suggestions from 
the practices of other countnes. It is true we have to 
some extent, in the excellent transactions of our great 
agricultural societies, a means of presenting a digest of 
agricultural progress. But these are, and must to some 
extent be, written m popular style, whereas the Report 
before u^, while deeply interesting, is essentially business- 
like and proportionally more useful to those whom it 
concerns. 

It may be thought by many that a new country, of 
boundless extent like America, can scarcely have ad- 
vanced to a stage in agricultiural progress demanding the 
assistance of science , that the breaking up of virgin 
tracts by adventurous settlers is scarcely an occupation 
to elicit sympathy on the part of the workers in micro- 
scopic cxaminatiouB and chemical analyses. Such is, 
however, not the case. ** Farmers and planters," we are 
told, now realise that there is something else in this im- 
portant work beyond the mere drudgery of sowing, reap- 
ing, and curing \ and again, the general awakening of 
interest in agricultural subjects has induced a consider- 
able correspondence with the botanical division," as well 
as with the chemical and other departments. 

The Report of the Commissioners includes those of the 
statistician, the entomologist, and the chemist , and 
besides these departments^ details are given of the 
labours of the Horticultural, Botanical, Seed, and Mi- 
croscopic Sections, The repoit of the statistician reveals 
the immense extent of cultivated land in the United 
States. Close upon 45,000,000 acres of maize, producing 
1,321,000,000 bushels of com account for the cheap rate 
at which this commodity has recently been offered in this 
country. The vast area of 26,381,512 acres of wheat pro- 
ducing, in 1875, 292,000,000 bushels, also throws light 
upon some of the difficulties of competition which now 
perplex the English wheat-grower. Here is a supply of 
wheat capable of feeding 53,000,000 human beings for 
one year, and, to put it in another light, grown upon eight 
times the area devoted to this purpose in Great Britain. 
The total population of the States is 38,115,641, so that 
they not only are able to feed themselves, but to export a 
sufficient amount to maintain the population of Great 
Britain nearly half a year. 

^The report of the Entomologist upon Heteroptcra or 
*> plant-bugs," contains a large number of illustrations and 
short deicriptioni of many species, some of which are 
injurious, while others, owing to their carnivorous ten- 
dendes, are benefidol. This infonuation is followed with 
practical directions for coping with insect pests, which, if 
not novel, are at least uefuk In the chemical section 
Vob nvrtplfob 390 


the effect produced hy various mineral substances upon 
growing vegetables when added to the soil have been 
demonstrated by Mr. Abram McMurtrie. The deletenous 
effect of arsenical compounds has been tested upon plants 
grown in pots, and the results are vividly brought before 
the reader by illustrations showing the comparative sizes 
attained by thn plants experimented on. The agricul- 
turist IS not as interested in substances detrimental to 
plant life as in tliose which produce an opposite effecL 
The lesson taught by such expeiiinents is, however, 
exceedingly useful, for there is, no doubt, great room 
for experiments upon growing plants so placed that the 
surrounding conditions of soil, air, and water may be 
regulated with a special purpose m view 

A considerable section in the middle of the volume 
15 occupied With an account of the sheep exhibited in the 
Vienna Exhibition of 1873. '^he information is no doubt 
highly useful, as it gives the American icadcr a graphic 
idea of the various breeds of English and Continental 
races of sheep. The ample details regarding the Merino 
sheep are chiefly taken without acknowledgment from a 
leport contributed by Piof. Wrightson to the Journal of 
the English Agricultural Society, and are therefore 
familiar to English readers. 

After 150 pagcj upon "Statistics of Forestry" and 
varieties of fruit, there 15 an interesting account of the 
method of curing forage by ensilage This process con- 
sists in burying green fodder m pits (silos) or trenches, and 
covering it with earth The process is applied to green 
maize, rye, rye- grass, rape, red clover, and autumnal 
vetches. It is impossible in a short notice like the 
present, to give a description of the method pursued, but 
there is no doubt that it is practicable. M Crevat, after 
several years' Inal, has settled upon pits of the following 
dimensions. Depth 7 55 feet, length 2 8 2 5 feet at the 
suiface of the ground, sloping down to 2428 feet on the 
bottom ; breadth 8 53 feet at the top, and 656 feet at the 
bottom. Each pit has a capacity of about 1,41 2 if cubic 
feet, and appears capable of holding about IQ^ tons of 
green fodder. There appear .to be many modifications 
of the process, some farmers partially drying the fodder, 
before pitting it, while otheis prefer pitting it fresh. 
Contrary as this may appear to our usual system of 
carefully drying hay before carting it, the general 
adoption of this method of storing fodder m many conti* 
Dental countries proves that green fodder may be preserved 
if firmly trodden down so as to e\cludc the air. The 
same plan succeeds admirably with sugar-beet pulp 
which maybe kept in pits for any length of time. English 
farmers preserve brewers' grams by tramphng them firmly 
into large vats, and, at the same time, sprinkling salt 
among them. Salt is also frequently employed in the pro- 
cess of ensilage^ or making sour hay, but as often the pro- 
cess is completed without its assistance. The report of 
the Commissioner certainly throws light upon the subject, 
which we think deserves the attention of English agncul- 
turists, and especially of colonists ^ 

The general interest in scientific agriculture is remark- 
ably evinced in America by the large number of agricul- 
tural college!. There are no fewer than thirty-nine agri- 
cultural and mechanical colleges attended by 3,703 stu- 
dents and taught by 463 professors. 'When it is remembered 
that the total population of the Sutes is only fnctionally. 

G c 
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Un^er than our own'p the fact of the eidsteilce of nearly 
4,000 agricultural itudcnts ii Bomewhat startling. In this 
country we have one agricultural college supported by leas 
than too students. Yet we are the possessors of the most 
extensive colonies in the world, far exceeding, in extent, 
even the vast area of the United States. It may well be 
difficult for English agriculturists to com^te with foreign 
rivals if the meagre number, of agricultural students in 
England compared with America may be taken as in any 
degree a gauge by which interest in scienlihc progress 
may be measured. 


GUMMING 'S THEORY OF ELECTRICITY 

An Introduction to the Theory of Electricity, By 
Linnxus Gumming, M.A. (London Macmillan and 
Co., 1876) 

M r. gumming deserves our thanks for having made 
an effort to introduce into clemenLary teaching the 
advances in the treatment of electricity made chiefly by 
the labours of Green, Thomson, and Clerk- Maxwell. Mr, 
Gumming possesses all the qualifications necessary for 
such a task. He evidently has a full knowledge of the 
subject, and seems to possess, in addition, experience as 
a teacher. He has had, no doubt, great difficulties to 
encounter. These difficulties are not alone due to the limi- 
tations as to the mathematicial knowledge of his readers, 
which Mr. Gumming has justly imposed on himself. 
The books and papers out of which Mr, Gumming had to 
take his material, were written from various points of 
view, and they were chiefly addressed by scientific men to 
scientific men. It was natural that the same words 
should not be always used exactly in the same sense, 
the great object being that men already possessing a 
knowledge of the subject should understand each other. 
It is only when the knowledge of a certain subject is com- 
paratively advanced that the terms settle down into a 
definite meaning. A text book, on the other hand, is 
addressed to students who at the most have only a slight 
acquaintance with the subject, and it should not only teach 
that particular subject, but also scientific method, and 
scientific reasoning. It is, therefore, of primary import- 
ance that the precise meaning of the term should be 
scrupulously adhered to, Even a good definition does 
not always ensure this, for there is often a metaphysical 
colouring which does not come out in the definition, but 
which we soon discover in the way a term is used. We 
take one example. The word potential is defined by Sir 
Wm. Thomson thus . — 

" The potential at a point is the work which would be 
done on a unit of positive electncity by the electnc forces 
if it were placed at that point without disturbing the 
electric distribution, and carried from that point to an 
infinite distance.'* 

Nothing could be more precise than this, yet the word 
potential will call forth different associations m different 
minds, and this will greatly influence the way in which 
the word is used. Some writers will attach no meaning to 
the potential at a point, except in so far as they can 
imagine an clectnfied panicle to be placed at that point, 
to others the expression will convey a perfectly definite 
meaniag, defining the state of the medium at that point, 


irrespective of any' electrified particle which might be 
placed there. It will generally be soon found out in what 
sense the writer uses the word. 

The passage in Mr. Cumming's book which haa sug- 
gested these remarks, is contained in Prop. 8, p. 203. 
The proposition runs thus 

“ In computing the potential of any closed circuit, we 
may substitute for it any closed circuit which is obtained 
by projecting the given circuit by means of lines of 
force." 

The expression potential of a circuit may perhaps have 
sometimes been used for the induction or number of 
lines of force through a circuit ; yet we imagine the term 
suggests rather the idea of action at a distance, and would 
be analogous to substituting in electro statics the expres- 
sion “ potential of a point " for that generally used — 

potential at a pomt." Mr. Gumming has so consistently 
adopted the views and language of Faraday and Clerk- 
Maxwell, that we have been struck rather unpleasantly by 
the passage. This is, perhaps, only a matter of detail, 
and we may here remark that Mr, Gumming might with 
advantage have bestowed more care on the wording of 
his propositions On p. 40/ for instance, an experi- 
mental law IS given, and two exceptions are added. With 
very little trouble the law might have been worded so as 
to admit of no exceptions. Other examples might be 
given. 

There is one feature in the book about which we 
should like to make a few remarks. An occasional allu- 
sion to hypothetical matters cannot of course be alto- 
gether avoided, yet we think that in books like Mr. Gum- 
ming's, which'are intended to give an outline of what is 
known, and not of what is unknown, of the subject, such 
allusions should be reduced to a minimum. 

On p. 119 five propositions are given on molecules 
and atoms, which are not alluded to throughout the book 
except in the folio wmg passage . — 

"From the last statement it can be easily seen that 
when the molecules of two different solids impmge on 
each other, as at the surface of contact, they cannot ac- 
commodate themselves to each other's motion, but con- 
strain each other, this constraint producing a loss of 
energy If, however, the two solids are of the same kind 
and at the same temperature, the molecules on each side 
of the surface of contact are swinmng in exactly the same 
manner, and Can easily accommodate themselves to each 
other's motion without more constraint than exists in the 
solid part of either body. It is this loss of energy owing 
to the UDsymmetncal swinging of the molecules at the 
surface of contact which reappears as diflference of poten- 
tial between the two solids, or as the energy of electric^ 
separation. 

" The opposed electncities so separated will, for the 
most part, be heaped up on either side of the plane of 
separation by a Leyden jar action." 

In the same chapter Mr. Gumming gives his opinion 
on the theory of the voltaic cell and electrolysis in 
general. We are told how we might imagine the atoms 
and molecules to be placed ; we are Cold about polarisa- 
tion ; but Faraday's laws are not even alluded to. 

It would, of course, be an advantage to science if Mr. 
Gumming were to take an active part in the theoretical 
and experimental investigation of the subject ; yet we 
doubt whether a text- book on the theory of electricity Js 
the best place to bring his views forward, especially if 
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th^ ve io contradiction to the belt experiments we have 
on the lubjtet (Sir William Thomion'i). A teacher ought 
to be ipared ai much ai poiiible from having to tell his 
Undents that he does not agree with the writer of a text- 
book. 

The parts of Mr. Cummin g’s book which we have ven- 
tured to criticise refer chiefly to matters of taste. There 
is DO doubt that in the hands of a good teacher the book 
will prove very useful. We hope that it will have a wide 
circulation, and that a second edition will soon enable 
Mr. Gumming to introduce such improvements as on a 
reperusal of his own book may occur to him. 

Arthur Schustfr 


OUR BOOK SHELF j 

Proceedings of the London Mathematical Society^ vol. vii. 

November, 1875, to Novembcri 1876. (London: Messrs. 

Hodgson and Son, Gough Square ) 

In the present volume we have about thirty communica- 
tions made by eighteen writers. Prof. Cayley writes on 
Three- bar Motion (treating the matter in a different way 
from that in which it is handled in this same volume by 
Mr, S. Roberts, the priority of whose results is conceded 
by Mr. Cayley) on the Bicursal Sextic ; Prof. H J. S. 
Smith contnbutes short papers on the value of a certain 
Arithmetical Detenninant and a Note on the Theory of 
the Pelhan Equation, Lord Rayleigh has a note on the 
Approximate Solution of certain Potential Problems ; Mr. 
Spottiswoodc writes on Determinants of Alternate Num- 
bers, working out some suggestions of Prof. Clifford. This 
last-named gentleman contributts the transformation of 
Elliptic Functions with a Note, and Free Motion under 
no Forces of a Rigid System in an »-fold Homalotd. 

In Analysis, there are further papers by Mr, J. W. L. 
Glaisheron an Elliptic Function Identity, and the Sum- 
niaiion of the Geometrical Senes of the »th Order as a 
Definite Integral ; Prof. Lloyd Tanner on the Solution 
of Certain Partial Differential Equations of the Second 
Order (two papers) ; Mr. J. Hammond on the Relation 
between Bcrnouilli's Numl^rs and the Binomial Coefli- 
cients, and on the Mean of the Products of the Different 
Terms of a Series , Mr. T. Muir on the Transformation 
of Gauss’s Hypergeometric Senes into a Continued 
Fraction ; Mr. S, Roberts a Further Note on the Motion 
of a Plane under Certain Conditions ; Mr. Hewitt on a 
Theorem of Eisenstein's. 

Under the heading of Geometry we may class Prof. 
Rudolf Sturm's paper on Correlative Pencils ; Mr. A. B. 
Kempe’s General Method of describing Plane Curves of 
the ;fth Degree by Linkwork ; Prof. Wolstenholme’s 
l^ci Connected with the Rectangular Hyperbola. 

There are a few shorter communications. We have 
said enough to give our mathematical readers an idea of 
the range of subjects treated in this volume. The names 
0/ the authors are a suflicient guarantee that the subjects 
arc ably treated and brought down to the latest accepted 
results. 

A Pftmet of Chemistry^ including Analysis. By Arthur 
Vacher. (London J. and A. Churchill, 1877) 

Tars little book attempts to present within the limits of 
a bundled pages " a general view of the elements of inor- 
gamc chemistry.” It embodies the expenence gained by 
the author during ten years m which he has been engaged 
in teaching the subject, and the result is that many points 
are treated in somewhat novel fashion The subject is 
considered as fully as could be expected within the narrow 
limits mentioned, and the amount of information con- 
veyed IS really considerable and generally accurate. 

The first sixty-seven pages contalA chapters on Ex- 


periments with some of tbe Elements,” “The Use of 
Symbols “ in formula^ equations, and calculations, " Ex- 
periments with some Conrnunds," “ Weights and Mca-* 
sures," “ Classification of Compounds,” and “ List d 
Substances.” The remaining thirty pages or so are 
devoted to Qualitative Analysis. 

Perhaps the greatest novelty introduced is the use of 
the term unit instead of atomic or combining weight, 10 
as to avoid using the terms atom and inoUcnTe^ which tbe 
author ihmks are “unsuitable for ordinary use among 
beginners;” and of antimetal instead of radicle (which 
lattci by the way he incorrectly writes "radical”). Jt 
may be questioned whether the use of the term “unit" 
may not inlCTfere with the conception of the meanings to 
be attached to “atom” and “molecule,” which the pupil 
must gam afterwards. “ Antimetal ” is objectionable 
since all radicles are not antimetals ; ammonium, for 
example, is a radicle which plays the part of a metaL 
Clearly the term is intended as equivalent to “acid 
radicle,” or acid minus its basic hydrogen ; it is never 
used in any other sense in the book, and its use with this 
restricted meaning may be advantageous, or at least free 
from objection. 

Several items may be pointed out as requiring altera- 
tion or improvement; notably the following, chat “a 
compound^ is any substance which is not an element” 
(p. 11) , that chlorine has a **pale green colour” (pp. 6 
and 61) ; that oxygen is insoluble in water (pp. 39 and 
56) ; and that KMnO^ gives a red solution (p. 64). In 
working with tcbt- tubes the student is several times 
directed to add “half an inch” of acid or water as the 
case may be Of course it is evident what is meant, but 
test-tubes are of various sizes, and a large excess of acid 
or other liquid would be used if the directions were fol- 
lowed exactly with large tubes. On p. 77» “ take the 
charcoal quickly to your nose ” is another rather curious 
direction. 

The analytical part of the book is the best ; the tables 
throughout being reliable. The detection and separation 
of cobalt and nickel (Table 111., p 95) might be effected 
more quickly and easily by other methods than that 
given , and on p 87, NOj as well as CrO* and Fc*' should 
be mentioned as decomposing H If these and several 
other minor improvements be made the “primer” will 
not be without value in imparting the rudiments of educa- 
tion in chemistry ; and in these days when elementary 
text-books are becoming so numerous, may fairly count 
on being appreciated as it deserves by the class of students 
for whom it is intended. W. H, W. 


LETTERS TO THE EDITOR 

[ The EilUor docs not hold himself responsible for otitnons expressed 
by his correpondents Neither can he unaes-takt to return^ 
or to eoneipond vtUh the ismiers of ejected manusewipts. 
No notice is taken of ananymoas communuations ] 

Hibernation of Birds 

In Nature (voL xt., p. 465) there is a renew of “ Falmte on 
the Migration of Birds,” and m the course of it the reviewer taka 
occasion to refer to what he calls the “hibernation manU” u 
one that u now and agaui revived, in spite of the fact that the 
migration of birds is lully proved, and that no evidence at first 
band has ever been produced in favour of the mppoiition that 
birds ever lie dormanL 

Having frequently heard my brother-in-law. Sir John 
McNeill, relate a drcumstance which occurred to himself proving 
that swallows do oecasionallj liedonnanr, 1 wrote to him askmg 
him for the particulars. 1 now inclose hu reply, which perhaps 
you will publish, u it may pouibly elicit other evidence on the 
ume matter. 

Gilbert White’s conviction that iwsUows do oc c asionaUy lie 
dormant in this Country, wu mainly founded on the feet that 
mstaaces are not uncommon of BwaUows appeanng suddenly 
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during WKnn lunny dm in winter, ud anm diuppemring on 
the fetam of oold Thu fict it Ic certainly very difllcult to 
account Tor on any other suppoeltton. Argvli. 

Argyll Lodge, Kensington, April ri 

" In your letter received last night you tell me of an article in 
Nature the anthor of which scjems to deny that swallows ever 
hibemate, and asserts that no one has yet tCHtified to the fact 
from hii own penonal obacivatlon That, however, u a mu- 
talce, for I have stated and I now repeat that I have seen swallows 
m large numbers hibernating The circumitancea were these : — 

'Aoout twenty-five miles south of Teheran, the capital of 
Persia, there is a village called Kenara-gird near which u n 
stream of brackhh water running in a o^eep bed with nearly 
peipenilicular banka some forty or fifty feet high. Being largely 
fmpregnated with salt this stream is rarely if ever frozen, and in 
frosty weather is resorted to by flights of wild ducks During a 
froit of iinusnal severity I went from Teheran to Kenara-gird, 
accompanied by Sir Henry Rawlinson, for the purpose of duck- 
ihooting, the scveiUy of the frost promising good sport. Having 
slept at the vdlage we next morning fnllowed the downward 
coune of the stream along the north bank, and had proceeded 
about a mile, 1 should think, when we came to a place 
where there had quite recently been a small land-slip. The 
brink of the banlc to the extent of perhaps twenty feet 
In length, and ten or twelve broail m the middle, tapering 
off to each end, had slipped, but hod not fallen down the 
hank. Between this detached portion and the perpendi- 
cular face about ten feet high, from which it had broken 
off, we saw, to our great Eurprise, a number of swallows, 
not less, I am sure, than twenty or thirty, lying, as 1 at 
first supposed, dead, but on taking up one of them I 
found that it was alive but dormant ; it was warm and its 
breathing was quite perceptible I examined a considerable 
nimibcr, and found that they were all alive and breathing, but 
none of lliim gave any sign of consciousness. My attention was 
then attracted to the perpendicular face on our left, from which 
the slip had broken off, and which was perforated by a vast 
number of holes each about the size of a rat-hole On looking into 
such of these as I was tsll enough to see into, I found in all of 
them swallows in the same dormant state, 1 was able with 
finger and thumb to pull out swallows from several of these 
holes, and in each case found that the hole which penetrated 
horizontally a considerable way into the bank, contained more 
iwallowi in the same condmon. In no case did I see one lying 
on another — they were all lying singly uith Ihetr heads inwards, 
each head touching the rail ol the bird before it How far these 
holes penetrated into the bank, or what number of swallows each 
contained 1 did not ascertain, but it is plain that the original 
entrance to these dormitories, must have been in the external 
face of the portion that had slipped, which ss I have stated, was, 
in the middle, from ten to twelve feel thick The holes in the 
undihturbed portion may pnibably have been of ec^ual or greater 
length, and if so the number of swallows hibcinaling there must 
have amounted to many hundreds." 

Villa Foralto, Cannes, April 6 


The SwallowB and Cuckoo at Menton 

The swallow that arrived here on March 19 Temaincd solitary 
until April 5 Early that morning a second arrived and entered 
the same room as the first I saw them n>in^ about together in 
the forenoon, and these two remain the only foalhered occupants 
of that chamber In the afrernoon of ihe same day, however, 
a parly of ten arrived and distributed themselves among the 
houses. 

Madame VaUtto, of whom 1 spoke in my previous letter 
(Nature, vol. xv , p. 48B), sssurea me that not during the last 
fifty years has one swallow preceded ita fellows by so long an 
interval as this )CBr; but perhaps it is only that her attention 
hu not been drawn so much to the subject. It is certain, how- 
over* that unless more are yet to come, the swallows are this 
year fewer than ordinary by more than one-half. The opinion 
cf the natives u that they have perished at sea. 

1 heard the cuckoo for the hrst time this year on April i. 
But a lady had to'd me that she hrd heard it nearly a week 
before^ Douglas A Sfaldino 

Cabrodeii, pi is de Menton, France, April 13 

Greenwich as a Meteorological Obaeivatoiy 

Tflh facts of observation appealed to by Mr. Eaton with the 
^w of proving that Greenwich is, from mrlificUl causes, more 
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thuL half a demt waimer than the south-east of £ag^iiid''Kenih 
rally, and is tnerefora not a anitable place for a meMrOuglGal 
observatory of the first order, evidently call for a dosA 
critical enmination than they have yet received. If from the 
sixteen stations within a radius of sixty miles from the mrtropOlii 
given in the paper on The Temperature of the British Islands,” 
we omit thou which are clearly inadmissible for the comparism 
with Greenwich owing to theur position or to the jhort tfaqe 
during which observations were made, there remam the follow- 
ing eight stations as suitable for comparison — Cordlngton, 
52® 7' lat. N. , Royston, 52“ a' ; Colchester, 5t® 53' j Hartwell, 
51“ 49 ; Oxford, 5 1" 46' , Great Berkhamriead, Si" 45' j Chat- 
ham, 51° 23' 7 and Aldershot, 51® 1$^ The mean temperature 
of these eight stations, allowing for elevation, is 50° ‘6, and the 
mean temperature of Greenwich, results substantially 

agreeing a ith those given by Mr. Eaton 

It is necessary, however, to observe that the mean posi- 
tion of these places docs not agree with that of Greenwich. 
Thus while the latitude of Greenwich is 51° aS' north, the mean 
latitude of the eight stations is 51° 45', or o" 17' farther north, 
their true mean position being about two miles due north of St, 
Albans For this difference in latitude a correction of fully 0°'a 
IS required, judging from the position of the isothermal fines, 
The figures then stand thus . mean temperature of Greenwich, 
5l*‘i ; nf the ciglH stations, 50" 8. On comparing the monthly 
means of the ei^t stations with those of Greenwich, it Is seen 
that the residuA excess of Greenwich Is all but whoUy occa- 
(.loned by the high mean temperatures of June, July, August, 
and September, which are in each cue o” 9 higher than the 
niean<i nf the eight stations, these eight stations being nearly all 
outside or on the outskirts of the patch of high temperature 
around London during the summer months. It follows that the 
o'’ '3 of excess of annual temperature at Greenwich over the eight 
stations is accounted for by the higher temperature of four out of 
the twelve months, and cnnscquenlly cannot be due to artificial 
sources of heat in London, such as the consumption n( fuel. 

When drawing the hothermali of the British Islands seven 
years sgn, no district of Great Britain occasioned so much 
trouble and uncertainty as the south-east of England, owing to 
the meagreneia of the materials available for the purpose, Since, 
however, immediately to westward, the mer^n temperature of 
Oxford was seen to be 50® 4, Aldershot 51® 'a, and Osborne 
51" 8, it was inferred ss the most probable state of the case that 
the mean temperature increased southwards over the south-east 
of England m the manner indicated by the annual isothermal s 
accompanying the paper, This sopposilion was confirmed by 
the temperaiures at Colchester and Chatham, the only two ita- 
iiuns furni-hing satisfactory data on the point, for while at Col- 
che&tcr, for instance, ilie mean temperature was o® 5 lower than 
that of Greenwich, no less than o® 4 of this difference was due 
to the lower temperature of the east coast at Colchester as com- 
pared with Greenwich during the five months beij inning with 
December, when the temperature in the south of England in- 
creases from east to west. 

The coast stations of the Channel could not be considered as 
furnishing authontatlve evidence on the queitlon, owing to the 
irregular distribution of their temperature, which seemM to in- 
dicate certain obscure and ill-understoo<l causes in operation 
modifying the climates of that coast The force of this remark 
wdl be apparent from the following mean temperatures : — 
Hchton, 53“'9 , Truro, 52" 2; Torquay, 51" 6; Sidmouth, Sl*'l ; 
Bournemouth, 5^° 5 1 Ventnor, 52° ‘4, and Worthing and East- 
bourne, both 50^ 7 It IS perhaps scarcely necessary to remark 
that it would be a mistake to attempt to draw any conclusion 
from differences of mean temperatures of different stations 
amounting to 0°'3 and under, seeing that the English observa- 
tions generally were made with thermometers in protecting- boxes 
quite open on one side, and therefore expored in varying degrees 
to indirect radiation from walls and othn objects. 

While Mr. Eaton has Ihus failed to move fran put observa- 
tions that the consumption of fuel ana the musing together of 
living beings in London has raliad the mean temperature at 
Greenwich Observatorx to the extent of half a degree^ or indeed 
to any appreaable extent, above that of the soath-east of Eng- 
land generally, it might nevertheless be well, seeing the question 
has been raised, to do something towards definitely aniwMng it, 
by instituting at Greenwich and at about a doren stations diMri- 
buted over the south-east of England, observations of the tempe- 
rature of the air, strict uniformity b^g secitfed by employing 
Ihe same pattern of therniometor-box and by placing it under 
the same conditions at each place u regards height above the 
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muidf tke vtgtUbto eoTtrlng of the vil, ud opcmnciB of sihia- 
ttOB. Alexander Buchan 

EdJnfnusli, April 9 

There is one consldtretion which jour correipondenti, the 
■eeretaij of the Scattisb, and the president of the British Meteo- 
rologlcBl Societies hive equally overlooked, and which may 
seriouily affect the condusioni at which they amve ai to the 
■ultabili^ of Greenwich for a rint-clau meteorological station. 
Since the year 1846 the temperature observations at Greenwich 
have bem made under conditions of exposure of Ihermometcri 
which, whatever their merits^ or dements, are not those usually 
adopt^. In a paper published In the Quarterly Journal of the 
Miieorologua! Society (October, 1873) [ have shown from the 
average of hve years’ daily cumpansors that the effect of the 
methra adopted at Greenwich upon the mean annual tempcra'ure 
la to obtain a result o'*'475 warmer than is obtained by the usual 
method This quantity is almost identical wilh the excess which 
Mr. Eaton attributes to the local consumption of fuel, an explana 
tion surely most inadequate Thus the discrepancy point^ nut 
by Mr. Eaton only serves to establish his opponent's case. Mr. 
Buchan on the other hand must be unaware that it u the eye 
observations alone, made from the revolving stand, that are relied 
upon for temperature results at Greenwich, and though his con- 
clusion woula seem to be correct it does not seem possible to 
EUitain the argument by which he has arrived at it. 

Orwell Dene, Nacton John I. Flummur 


Cast-Iron 

1 HAVE been stiiuk by the staUment I found in several books 
on phvEics lhat cast-iron expands when it gets cool As some of 
these Doolii are used as text-books in schools in this country, 
and as this statement is contrary to the experience of all practical 
men with whom 1 have conversed upon the subject, I think the 
following translation of an article which appeareil m /^rr Ctvil 
Ingemeur, edited by K R Bornemann, in Freibrrg, 1863, 
IX. Band, i|; Ileft, p 219, may not be uninteresting, explaining. 

It seems to me fully, at Icoiit one of the facta on which the 
■latement mentioned above appears to be based, viz , the fact 
that cold inn swims in liquid iron -- If. M 

At a meeting of the Association of Saxon Engineers which 
took place in Freiberg in August last year (1862) Mr If Gun on, 
of Buckaii, near Magdeburg, called the attention of the membtrs 
to a phenomenon which had frcquenlly been observed by bim, 
but of which no proper explanation could be given at the time, 
VIZ., lhat pieces of cold cast-iron swim perfectly m molten iron 
The question was rai*ed, to whaL causes tins may be due, and as 
from ihe physical point of view it was thought an interesting one^ 
'^it was suggested that experiments should be made in oiSer to 
obtain a proper explanation i hereof. 

“ In consequence of this, M Centner, Tmipector of the Jacobi 
Iron-work 4, near Mciscn, made such experiments, the result of 
which he communicated to the Asaocialion at a meeting on 
May 17, 1S63. The following is an extract of Mr. Centner’s 
report — (Signed) W Tauih-rih” 

“Before anwenng this question I made some experiments in 
order to ascertain whether this swimming is not caused by the 
specific weight of the body , by Ihere I found confiraied that 
cold cast-iron weighs more than an eoual volume of molten 
iron, for if a piece of cold cast-iron of z8 lbs. be used to form a 
mould, and if this mould be filled with molten iron, the new 
piece of metal thus obtained will only weigh 27 lbs Thu weight, 
of course, U also lhat of the liquid metal which was required to 
fill the mould, foimed from a piece weighing a8 Iba. 

“ For this reason, in making moulds for cast-iron, a measure 
Is used which la Vx longer than the ordinary measure, if the 
pieoe of iron to be formed is to have the full size of the ordinary 
measure. 

“Repeated expcrimerits aith a mass of molten iron of 
a, 000 lbs. gave me fuilher proofs ihst the causes of this 
swimming must be other than the specific weight 

** For my experiments I used four bodies of cast-iron of diffe- 
rent shapes, but of the same volume, viz. a plate of 6" inches in 
tl^ louare and 1" thick, a cube of 34^", a cylinder of 4^ diameter, 
and y height, and a ball of 4" diameter. Each ol these four 
bodies meunred 36" cube and weighed 7 lbs. 

** If the cause of the swimming were the specific weight, an 
, equal part of the volume qf all Itieie bodies ought to rrmam 


above the surface of the liquid iron, but such Is not the cue at 
alL The volume above the surface of the liquid iron Is different 
In each of the four bodies , It la greatest wilh the plate and 
smallest with the hall Thus it is dependent on the shape and 
position of the surface which rests on Uie liquid iron 

“In order to come to the real causes of this swimming, I 
must lint remind the reader that in every hot liquid m an open 
vessel, in consequence of the more rapid cooling at the surface, a 
continuous current is originated, Ihe interior hottest parts ascend- 
ing snd the exterior colder ones descending ; and thus a more or 
leas visible movement or agitation is producefl In the maai. 
Such currents occur in every ma«5 of molten iron, and are there 
especially rcmoikable in consequence of a ccintemporancons 
aBcen‘>ion and ^epirallon of slags, which, when they have 
arrived at the surface, are generally pushed towards the edm, 

“ If a solid piece of iron be put on the liquid mass the former 
gets at once henicd at the expense of the latter ; th^ portions of 
water and of air which arc contained in the solid piece get ex- 
panded and expelled with considerable force, thus forming a 
current in opposition to the ascending one above mentioned 
“ This expulsion of air and water may even cauFC dangerous 
explosions, if The usual precaution is neglected to wann the solid 
piece somewhat, before it 11 brought into contact with the liquid 
ma^s. 

“Now there is rn doubt that these opposite forces alone are 
able to raise the heavier sdid piece more or less according to the 
more or less favourable surface it presents. 

“ But besides this there is to be taken into conbidcration that 
the overweight of the solid piece of iron is diminished by the 
previous heating which when the solid piece comes into contact 
with the liquid, u at once augmented and that the proportion of 
heat of the molten non to lhat of the solid piece must to some 
extent have an inlluence on the more or less deep immersion of 
ihe latter, 

“A further cause, although a slight one, of this swimming of the 
solid piece is the cnhesiou of the liquid iron , but at any rate this 
becomes of some impoTiance in conjuncLum wuh the above-men- 
tioned continuous a<iccnding of slags which collect undex the 
swimming ))ody and retain partly the air expelled by the latter, 
helping in this way to keep it afloat. 

“ Solid cast iron being heavier than an equal volume ol 
molten uod, the overweight of each of the foni bodies used for 
my experiments 11 consequently only } lb , and in the present 
case 11 IS therefore only this one quarter of a poumi which the 
above-mentioned opposite forces nave to lift within areas of la" 
to 36" square in order to keep the body swimming 

''On increasing the sire ul the solid bodies, however, it will 
be easily understood that A limit to this swimming will soon be 
reached, and indeed I acLidenlally found this limit on my fust 
trial in quadrupling the sizes of the four bodies 10 that each of 
them weighed 28 lbs ; for all the bodies with the exception of 
the plate which was 12'" m the square and i" thick went to the 
bottom. The plate on being put genily on the liquid mass was 
just krnt afloat, but its surface was a little below the surface of 
the molten iron. I lb. overweight therefore with n surface of 
12" in the square cnuld scarcely be kept swimming, 

“7 he behaviour of the other three bodies at the bottom was 
remarkable in consequence of a continuous vehement ebullition 
accompanied by the shooting out of long white brilliant AameS, 
and these phenomena can only be atlrttmted to the water and 
air expelled by the heal 

“ These experiments wnth bodies of 28 lbs weight show therefore 
lhat above ihis weight, wuh out giving to the body a more favounhle 
surface than 12" in the square, these bodies do not what is pre- 
perly called swim m the sense iliat part of the solid body is kept 
above the level of ihe liquid. For if the bodies, for instance the 
ball, the cube, and Ihe cylinder on being moved, rise and fall a 
Lttle alternately, this can no longer be called swimming, for it is 
just the transition from ovei weight to equihbnum. 

" That the greater or lesser degree of density of the different 
sorts of iron will also exercise on influence cannot be doubted. 

"Less foitunate bat still interesting was an axpenment which 
1 made with four pieces of zinc of the same shapes as the pieces 
of iron on 200 lbs of liquid unc, when with the pieces of 7 Ibi 
each the same thing took place os with the cast-iron pieces of 
28 lbs each on liquid iron, vu., the plate was just kept afloat 
and tlie three other bodies went to the bottom. 

“ With zinc, therefore, this phenomenon of swunniing does not 
occur with such heavy bodies as with iron, and thu may be 
explained by the fact that with zinc, m consequence of the much 
smaller diflWence of temperature between the liquid and the 
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■olid body, tha cvrrenta mentioned tbon with reArenoe to the 
iron muit neceuaiily be fir leu itrong. 

“With limilir modificitioDB iccordmg to the tempenture 
required for their llque/acLioo the iwnnming tika plice with all 
other mctili/' 

Tycho Brahe’ B Portrait 

In Nai urs (vol XV., p 406} u publiihed a copy of a portrait 
o( Tycho Brahe in the paueuion of Dr. Crompton oi Mui- 
cheiter. Although it seems, from the inicnpnon in the corner, 
thit the portrait u a contemporary one, there does not appear 
to me to be sufficient reason for prefernng this portrait, of the 
ongin of which nothing whatsoever is known, to others of the 
saipe date. Both Tycho’s Epistolae ” and *' Mcchanica " con- 
tain on engraving by J. D Geyn from the year 1586, and if the 
newly-diicovered portrait really (as conjectured by Dr. 
Crompton) should nave been painted to be engraved rar the 
** Mechanica/’ it can hardly have been considered a good Itke- 
nCH, 01 the engraving by Geyn was preferred The Tatter is 
veiy like the portrait on Tycho's lai^ wall-quadranr, of which 
an engraving in the “ Mecnonica" gives us an idea, and which 
Tycho himself mentions with the following words: — ‘‘Hone 
effigiem mogni solertia expressit Thobias GempeilmuB eximius 
■rtuex (quern mecum Augusta Yindehcorum in Danimm ohm 
receperam) idque tam competenter, ut vix similior darl point.'’ 
This portrait is from 1 587. 

The Royal Gallery at Fredeiiksborg (about twenty English 
miles from Copenhagen) contained a fine portrait of Tycho 
Brahe, which unrortumtely was burned in the great hre m 1859, 
when so much of that beautiful cosile was destroyed. It agreed 
on the whole with the two above-mentioned portraits, while the 
long narrow face on the Manchester poi trait shows boldly any 
rewmblance to the features on the others. 1 may also add, that 
the fine monument erected by Tycho Brahe’s heirs in the church 
in Prague (Tcmkirche), where he was buried (of which I have 
seen m copy in Copenhagen), is very like Oeyn's and Gemperlin’i 
enmvings. 

The article winch accompanies the portrait in Natuhk cor* 
Ulni several small mistakes, which peihapa also occur lu 
Brewster’s '* Martyrs of Science " Tycho was not bom in 
Sweden but in Denmark, ai the province of Schonen (with the 
island of Hven) belong^ to the latter country from ancient 
limes and up to 1660, and he woa of an ancient Danbih noble 
family. His coilIe was called Uraniborg ” (Latin Ursm- 
burgum, the Celestial Castle), the Observatory "Sljernebor^” 
(StellGebuTgnm). J L £. Dreykr 

Observatory, Birr Castle, Treland 

Yellow Crocusen 

Can any of your readers elucidate this problem ^ AVhen, a 
fortnight ago, the yellow crocuses (lowered, the sparrows oil at 
once made a terrible onslaught upon them 1 found the gardener 
in Lincoln's Inn Gardens one day mourning over a fine line of 
crocus plants, every flower of which was in absolute rums All 
the work of the sparrows, he said 1 'have seen them, too, on 
the flower- boxes in my windows here frequently, tearing at the 
crocus blooms. Yet now, later, the blue and stnpcd crocuses 
ore blowing, and the sparrows leave them altogether untouched. 
'What IS there id the London bloom specially that attracts the 
London sparrow ? The taste it, 1 think, peculiar to the town 
bird. In gardens at a distance from, and immediately around, 
London, 1 have watched plenty of vellow crocus bloisomi, not one 
flower of which has been attacked 

Gray's Inn, April 6 Ai.fred George Krnshaw 

Tropical Forefita of Hampshire 

In Mr J. Starkie Gtrdner’a lecture on The Tropical Forests 
of Hampshire (Nature, voI. xv p. 231), the following state- 
nent ocGun which is open, 1 think, to considerable question - — 
*'All the ihipwormi generally known to ui live only in salt- 
water, and are so delicately organised that the slightest mixture of 
fresh-water instantly kills timm." This sweeping asBcrtion is 
partly qualified by aUasicn to the occurrence of a species described 
by Mr. George jeffnea as inhabiting Tic sh- water, and the fact of 
bored wood being found 300 miles up the Gambia River ; still 
os Mr. Gardner ipeoks ol these facts os a theory ” still in need 
of venficatiOD, 1 would point out that no waters are more infested 
with the sbipwonn than the deltas of tropical nven wherem the 
wticr IS olten largely brackish if not poLable. 

My own experience is confined to the delta of the Irawadi, a 


tangled, moie of creeks, the waters of which m bmcldab m ult 
for about a third of the year, and slightly so, and even potabls, 
during ths other months. The large conoei, however, which 
tnverie these creeks are much injurA by some species of ihip- 
worm, and so little does the easy remedy of exposing them ho 
fresh- water answer, that the Binneie ore m the habit of firing 
their bottoms from time to time ; opportunity is taken of a high' 
spring tide to get the boat well on shore. The ends an in^ 
ported on blocks of wood, and a shallow laucer-shiped cavity 11 
made underneath which is filled with straw or other combustable 
matter, which gives a fierce but short-lived flame. Fm u now 
applied and the bottom of Ihe boi|t U for some minutes kept 
wrapt in flame, which steams the worms to death in then holea 
1 cannot recall any instances of bored wood well above the tide- 
way, but wherever the water is occasionally brackish, thus far 
the worms seem capable of settling. V^hat species occur in 
Fegu 1 cannot say. Percival Wright has described Nausitora 
dunhptw from the nvera of Eastern Bengal, and it may not im- 
probably extend to the Irawadi delta, oi NoimatUna gangffttea 
and a species of Scaphula closely allied to the Gangetic species 
do. The two Binnese species of Scaphula are both estuary 
forms, whereas the type 01 the genua in the Ganges is found h 
thousand miles frnm the sea, which suggests the plasticity of 
some Bpecies, which if met with fossil would be unnesUatiirgly 
regarded ss marine. W, Throb aLD, 

Camp, Jbilum District Geological Survey of India 

Hog Wallowa or Praine Mounds 

In Nature (vol. xv, p 274), Mr Wallace quoles a letter 
from his brother in regard to the so-called Hog- wallows of 
California, m which their origin is ascribed to dibns left at the 
broad foot of a retiring glacier modified by the erosion of innu- 
merable luuing nils, and asks if this structure u known to occur 
elsewhere As I have observed the same forroalion in many 
arts of the Pacific slope and have tned to explain it, 1 hops 
may be allowed to say a few words on the subject 
The peculiar configuration of surface so well described by Mr. 
Wallace, is very widely diffused in Amcnca, and has bc^ 
described under different names. In California the mounds aro^ 
called Hog-ivaltows^ but el >>c where they are known os Frairii 
mounds I'tiis latter is the better name since they are found 
only in grusy^ treeless, or nearly treeless regions They occur 
over muLb of the Piaine rogion or "plains'^ east of the Rocky 
Mountains; also over portions of the hasin region, in Ari- 
zona ; al(K) over much of the bore grassy portions of Califoniis, 
along the lower foothills of the Sierra and adjacent por- 
tioDi 01; me San Joaquin plains ; also over enormous areas in 
Middle Oregon, on the esbiern slope of the Cascade mountains, 
an undulating grassy region ; also on the level grassy Prairies 
about the southern end of Fugit Sound, Washington lerritory. j 
They have been ascribed to the moat diverae causes. In Texa% 
where they are very small. Prof Hilgard thinks they are mv/- 
hilis In Arizona, where they are aho imperfectly developed, 
Mr. Gilbert thinks they are the ruined habitations of departed 
Prmrse dogK In some portions of CaUfornia, also, where they 
are small, they have been popularly ascribed to burrowing jqu»r~ 
reh. In the Frames, about Fugit Sound, where they are splen- 
didly developed, their great size and extreme regularity has 
suggeated that they are burtal mounds, and that the Prairies are 
veritable cities of the dead It is possible that the cause may be 
different in different places, but 1 am sure that no one who has 
examined them in California, and capecully m Oregon and 
Waahinrton, can for a moment eatertam any of these theories 
for the Pacific slope. 

In a paper " On the Structure and Age of the Cascade Moun- 
tains,” puolished in the American yournai lot March and AprU| 
1S74, p, 167 and p. 259, among some misceUanedni points 
suggested by the mam subject m hand, I discms this one of Prairie 
mound. 1 there attnbute them to surface erosion undsr peculiar 
condilions, these conditions being a bare couri/rv and a drijl-sml 
finer and more mmmbU above and coarser and less movable bdo/m. 
Erosion removes the finer top-soil, leaving tl only in spolst The 
pioccii once commenced, wdedi and ihrubi take pouesrion of 
the monndB as the beat soil, or some times as the driest ipota^ and 
hold them, preventing or retarding erosion by their roots. In 
some cases, perhaps in moit coses, a departing vegeiaiian^ ».e, a 
vegetation gradusily destroyed by lacreoring dryness, seems to 
be an important condition For my full reasons for holding thu 
view I molt refer the reader to my paper, but I may lay in 
palling that in the bore hilly regions of Middle Oregoni ,on the 
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CAit rifU of tbe C&scnde MoauUlni, every itiee of (^radatloii 
may be traced from orrtHUar moiinde, througn ellipiiCp loag 
elliptic, to ordinary eroelon furmwi and ndgea 

Mr. Wallace aaki in conduiion -whether eo extenBire and uni- 
form a deposit could be due to glaciirj alone, or is it necessary 
Co BuppoBc submergence f 

In answer I would any that nothing 11 to me more puzsllng 
Iban ihe drift deposits on the Pacific slope, and 1 suppose ihe 
lame is true everywhere. The prairies about Tugit Sound have 
emdently been submerged during the Champlain e| och, and 1 
nppusethc mound structure to have been fiirmed after emer- 
gence, and the exceptional perfection of the mounds m that 
region may be due to this fact. But there is not the slightest 
evidence of submergence in the mound region of Oregon. All 
the high, bare, grassy, hilly, eastern slopes of the Cascade 
Mountams are covered evenly with a pebble and boulder drift, 
graduating upwards into a finer top soil, From thu surface soil 
are carved the mounds, which cover hill and dale so thickly that, 
viewed from an eminence the whole face of the country seems 
broken out with musics This universal drift>covering, twenty 
to thirty feet thick over thousands of square miles, I know not 
whnt to call it, unless it be the morotne profonde of an ice- 
sheet, J t)sEPH Le Conte 

Univcrsily of Cal., Oakland, Cal , March 6 

OUR ASTRONOMICAL COLUMN 
Winnecke’s Comet, 1877, II. — In a note by Prof. Winneckc 
m M, Leverrier’s Bulletin of April ij, it is remarked wiili respect 
to the dements of the comet discovered by him on April 5, '^a 
great analogy exists between these dements and those of the 
comets 1827, II , and 1852, II , and it acquires a certain import- 
ance from the fact that the intervals are nearly equal,” 

The second comet of 1S27 was discovered by Puns at Florence 
and Gambart at Marseilles, on June 20, and was observed at 
Florence until July 21 ; the original observations will be found 
^ in Astron. Nach , I^o 128. The best orbit ii by Heiligenstein 
'The second comet of 1852 was detected by M. Chacomac at 
Marseilles on May i j, and was observed at Vienna till June 8 
On the suggestion of d' Arrest, the dements were calculated by 
Hartwig, without any assumption as to the eccentricity, and the 
resulting orbit proved to be a hyperbola, which, as d’ Arrest 
remarked, rendered the identity of tins comet with the second 
of 1S27, which had been suspected by several astronomers very 
unlikely Now, however, that a comet has made its appearance 
after a like interval with elements bearing a certain resemblance 
to those of the comets of 1827 and 1852, it may not be without 
'^interest to examine into the possibility of identity a liUlc further. 
The elements of the three comets may be taken to be as 
follow : — 

If II 1B77, II 

T June 7 84 , April 19*58 April 18 14 

T 297" 3i'7 2» o '’6 252" o' o 

A . 318“ 10' 5 .. 317' 8'*4 317" 5 i '’3 

1 . 43" 38' 8 48" Si ''9 56“ 42' 7 

g o 8081 o 9050 0*9283 

The motion is retrograde 

It Is evident from a comparison of the tliree orbits Llmt if they 
applied to the same comet, great perturbation must have taken 
place between the successive returns, the line of apsides In par- 
ticular having considerably retrograded, and the Inclination of the 
orbit inerwed by several degrees. This suggests an examination 
of the pall of the comet near the nodes with respect to proxi- 
mity to the orbits of the planets 
Auuming the mean of the two IntervalB for the period of 
ravolutloii, we have 24*93 7^"^! scmi-axis major 

B'5338, and taking as lufiident for our present purpose the pen- 
heUon distance of 1853, the angle of eccentricity is 63° 22' 4. 
Hence it will be found that the radius- vector at the ascending 
node is 1*0008, which is loss than o 013 from the orbit of the 
earth , but to bring the two bodies together at this pomt the 
pnaaage through pcnhellon must take place about September 3, 
V which li not the case In any of the above years. At the oppo- 
. she node the radius-vector is ^5*966^ not so very much greater 


than the radius- vector of Jupiter in the same longitude ai 
to forbid the hope of finding a much closer approach Accord - 
uigly on calculating the distancea at different points of the orbit 
about the descending node, it appears on the assumpLion we 
have made with regard to the period of revolution, that in helio- 
centric longitude 139* the comet would be disUnt from the orbit 
of this powerful planet only 0M5 of the earth’s mean distance 
from the mn, and it would arrive in this longitude about 4S0 
days after perihelion passage, and tfirrefore at the end of Sep- 
tember, 1828, and the middle of August, 1853, but at thcM 
times the heliocentric longitude ol TupUer was about 232* and 
265“ respectively, and the planet was far removed from Ihe 
comet in both years. 

The case la a very cunous ore and imssibly unique of iti 
kind ; similarity of elements at three epochs separated by very 
nearly equal intervals, and on the assumption of a corresponding 
period of revolution, a very near apparent approach to the 
planet which so greatly disturbs the cometary orbits, yet action 
to account for outstanding differences of dements, could notluive 
taken place on either occasion of the comet’s passage through 
the part of ita orbit where'great perturbation would V^tc looked for, 

A New Comet, — On Monday morning telegraphic Intimation 
of the discovery of a new comet by M Borrelly on the evening 
of the 14th reached England from Marseilles, and its position 
was determined the same night at Mr. Barclay's Observatory, 
Le) ton. The place Is thus given in M, Bnrrelly's telegram — 
April Ml ut 9h. 30m, R.A. 16" 31', N P.D 34" 56'; daily 
motion in R.A. -{■ 120', m N P D. — On the i6ih the 
comet was visible enough In a large-sized Berlin **Cometen- 
suchcr,” but was not a bright object m such an instmmciit. 

OusEEVATioNg AT CoRDtiDA —Dr. B. A Gould, director 
of the National Observatory of the Argentine Republic at 
Cordoba, wntei with respect to several objects to which 
allusion has been mode in thu column Referring to /u 
Doradus — after remarking that it was noted as 5 by 
Lacaille, 6m, by Kumker or Dunlop about 1825, and 
8^ m. or 9 m, by Moesta, between February i860 and January 
1865, Dr Gould says : " Our observations of it here have been 
on the following dates • — 1870, Dec. 27 ; 1871, Jan. 19, 30^ 
March 16, April 13 j 1873, Mareh 7, on which days it was 
looked for in the work upon the Uranometry. Also it has been 
observed with the mendian circle 1874, Jan. 12, 26 ; 1S75, 
Ji^n 5, 9, 11, 20; 1876^ Jan 5, Feb 12, 14 Some difiiealLy 
was expenenced in recognising it on account of several other 
stars of the same order of brightness being situated m its im- 
mediate vicinity. The identification was confirmed, however, 
as ';oon as the equatorial telescope was mounted. The estimaUs 
of magnitude were from 8 to 8^, but 1 see no reason to bdieve 
that it has changed since December 1870 * * Mr Thome 

estimated it as 83 m. last night” (MarLh 3), Dr. Gould 
proceeds, ” While writing, let me add a word regarding the red 
star m Sculptor, mentioned In the same number of Nature, 
This IS one of the most intensely red stars which I know in the 
sky But I should neither call it orange-red ' nor 'red purple.^ 
nor 'coulcur ruse,' but a brilliant scarlet. In buch coaea, how- 
ever, different eyes bear different witness, and different indivi- 
dnali expreie themselves very differently to communicate the 
same idea.” Dr. Gould intends at the earliest opportunity, to 
obtain numerical values for this and some other ator^ by means 
of a Zohlneris culonmetcr. The star to whloh we ore alluding 
i5 inlLA ih. 21m l iqs, N.F D, 123* ir48'' for 1874*0, accord- 
ing to observations at Cordoba. 

The cluster y Argui, respecting which Gilt is reported changes 
iiDce Sir John HcrocheVs observations, has 1>ren photognphed 
several times, and Dr. Gould adds that he has similarly eight 
plates of 17 Argos and its surrounding btars — of which a very 
large number are lecured upon Ihe photograph by on exposi re 
of eight or ten minulca. 
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7 ypiCAL LA WS OF HEREDITY 1 
III. 

I F a (graphic repreientation is dcsiredp which will give the 
abaoluie number of survivors at each degree, we must 
shape the rampart which forms nature’s target 10 as to be 
highest in the middle and to slope away at each side 
according to the law of deviation. Thus Fig. 6 represents 
the curv^ rampart before it has been aimed at ; Fig. 7, 
aherwards, 

1 have taken a block of wood similar to Fig. 4, to repre- 
sent the rampart ; it is of equal height throughout A 
cut has been made at right angles to its base with a fret- 
saw, to divide it in two portions — that which would 
remain after it had been breached, Fig. 5, and the cast 
of the breach. Then a second cut vnth the fret-saw has 
been made at right angles to its face, to cut out of the 
rampart an equivalent to the heap of pellets that repre- 
sents the original population. The gap that would be 
made in the heap and the cast that would 611 the gap arc 
curved on two faces, as in the model. This is sumciently 
represented in Fig. 7, 

The operation of natural selection on a population 
already arranged according to the law of deviation is 
represented more completdy in an apparatus, Fig. 8, 
which 1 will set to work immediately 

It 15 faced with a sheet of glass The heap, as shown 
in the upper compartment of the apparatus, is three inches 
in thickness, and the pellets rest on slides. Directly below 
the slides, and running from side to side of the apparatus, 
IS a curved partition, which will separate the pellets as 
they fall upon it, into two poitions, one that runs to waste 
at the back, and another that falls to the front, and forms 
a new heap. The curve of the partition is a curve of 
deviation. The shape of this heap is identical with the 
cast of the gap in Fig. 7. It is highest and thickest in 
the middle, and it 6nes away towards either extremity. 
When the slide upon which it rests is removed, the pellets 
run down an inclined plane that directs them into a frame 
of uniform and shallow depth. The pellets from the deep 
central compartments (it has been impossible to represent 
in the diagram as many of these as there were in the 
apparatus) will stand very high from the Attorn of the 
shallow frame, while those that came from the distant 
compartments will stsnd even lower than they did before. 
It follows that the selected pellets form, in the lower 
compartment, a heap of which the scale of deviation is 
much more contracted than that of the heap from which 
It was derived. It is perfectly normal in shape, owing to 
an interesting theoretical property of deviation (see for- 
mula at end of this memoir) 

Productiveness follows the same general law as sur- 
vival, bping a percentage of possible production, though 
It is usual to look on it as a simple multiple, without 
dividing by the zoo. In this case the front face of each 
compartment m the upper heap represents the number of 
the parents of the same class, and the depth of the parti- 
tion below that compartment represents the average num- 
ber that each individual of that class produces. 

To sum up. We now see clearly the way in which the 
resemblance of a population is maintained. In the purely 
typical case, each of the processes of heredity and selec- 
tion is subject to a well-defined and simple law, which 
I have formulated in the appendix. It follows that when 
we know the values of 1° m the several curves of family 
variability, productiveness, and survival, and when we 
know the co-efficient of reversion, we know absolutely all 
about the ways in which that characteristic will be dis- 
tributed among the population at large. 

I have confined myself in this explanation to purely 
typical cases, but it is easy to understand how the actions 
of the processes would be modified in those that were 


npt typical Reversion might not be directed to^pards 
the mean of the race, neither productiveness nor survival 
might be greatest in the medium classes, and none of 
their laws may be strictly of the typical character. How- 
evetf in all cases the general principles would be the satne. 
Again, the same actions that restrain variability would 
restrain the departure of average values beyond certain 
limits. The typical laws are those which most nearly 
express what taxes place in nature generally ; they may 
never be exactly correct in any one case, but at Ihe same 
time they will always be approximatelv true and always 
serviceable for explanation. We estimate through their 
means the effects of the laws of sexual selection, of pro- 
ductiveness, and of survival, in aiding that of reversion 
In bridling the dispersive effect of family variability. They 
show us that natural selection does not act by carving 
out each new generation according to a definite pattern 
on a Procrustean bed, irrespective of waste. They: also 
explain how small a contribution ii made to future gene- 
rations by those who deviate widely from the mean, either 
in excess or deficiency, and enable us to calculate whence 
the deficiency of exceptional types is supplied. We see 
by them that the ordinary genealogical course of a race 
consists in a constant outgrowth from its centre, a con- 
stant dying away at its margins, and a tendency of the 
scanty remnants of ail exceptional stock to revert to that 
mediocrity, whence the majority of their ancestors origin- 
ally sprang. 

Appendix, 


I will now proceed to formulate the typical laws In 
what has been written, of deviation has been taken 
equal to the probable error " = C X o 4769 m the well- 


known formula ^ 


C^TT 




According to this, if 


X i- amount of deviation in feet, [inches, or any other 
external unit of measurement, then the number of indi- 
viduals m any sample who deviate between x and x + dx 

will vary as Sx (it will be borne in mind that we are 
for the most part not concerned with the coefficient in the 
above formula). 

Let the modulus of deviation (c) in the original popula- 
tion, after the process has been gone through, of convert- 
ing the measurements of all its members (in respect to 
the characteristic in question), to the adult male standard, % 
be written Ca. 

1. Sexual selection has been taken as ////, therefore 
the population of parentages ” is a population of 
which each unit consists of the mean of ^ couple 
taken indiscriminately. This, as well known, will con- 
form to the law of deviation, and its modulua which 
we will write q has already been shown to be equal to 

* . 0 . ^ 

2, Reversion is expressed by a fractional coefficient of 
the deviation, which we will write r. In the reverted 
parentages (a phrase whose meaning and object have 
already been explained) 

rcfjn 


In short, the population, of which each unit is a reverted 
parentage, follows the law of deviation, and has its modulus, 
which we will write c,, equal to 
3. Productiveness — We saw that it followed the law of 
deviation ; let its modulus be written / Then the number 
of children to eachparentage that differs by the amount of 
X from the mean of the parentages generally (f y,, from the 

mean of the race), will vary as e ^ ; but the number of 


■ Lfotun deliTtnd at (ha Rojal Inititutioa, Fndar vnolng, Fabnisiy 
9 , by Fiaaeu Gallon, F R.8 COTtmuid firom p 


such parentages vanes as r , therefore if each child 
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abiolutely reiemblei hLi parettt, the number of children 

who deviated x would vary as X ^ or ai 

, “ '*"{?■ 27). Hence the deviations of the children in 

their amount and frequency would conform to the law, 
ud the modulus of the population of children in the sup- 
posed case of absolute resemblance to their parents, 
which we will write c^, is such that— 

We may, however, consider the parents to be multiplied 



t lb fi 


and the productivity of each of them to be uniiorm. 1 l 
is more convenient than the converse supposition and ir 
comes to the same thm^ So we will suppose the reverted 
parentages to be more numerous but equally prolific, in 
which case their modulus will be cr^, as above. 

4. Family variability was shown by experiment Lu 
follow the law of deviaiion, its modulus, which we will 
Write TV, bemg the Same for all daises. Therefore the 
amount of deviation of any one of the offspring from the 
mean of his race is due to the combination of two influ- 
ences, the deviation of his reverted " parentage and his 
own family variability , both of which follow the law of 
deviation. This is obviously an instance of the well- 
known law of the sum of two fallible measures " (Airy, 
"Theory of Errors,” % 43) Therefore the modulus of 
the population in the present stage, which we will write 

is equal to ^ 

5. Natural selection follows, as has been explained, the 
same general law as productiveness. Let its modulus 
be written Sj then the percentage of survivals among 
children, who deviate jr from the mean, varies as 

■L“ 

^ and for the same reasons as those already given. 
Its effect will be to leave the population siill in conformity 



Fiq 7 


with the law of deviation, but with an altered modulus, 
whidtvpve will write Cg, and 





Putting these together we have, starting with the origi- 
nal populatioii having a modulus « fo . — 

I. Cl - Ca. 

VI 


4.^.- I- 


5. 



+ f/ 


I- 


And lastly, as the condition of maintenance of statistical 
resemblance m coniecutive generations — 

6m Cg C(t 

Hence, given the coefficient r and the moduli v,/, i, 
the value of Co (or Cg) can be easily calculated. 

In the case of simple descent, which was the one first 



Fiij B 

considered, we have nothing to do with but begin from 
Cy Again, as both fertility and natural selection are m 
this case uniform, the values of / uid s are infinite. Con- 
sequently our equations are reduced to — 



CA/tL FRIEDRICH GA USS 
Born April 30, 1777, Died Februaily 33, 1855.^ 

T^£ MORGAN in his "Budget of Paradoxei *' (p. 187), tcUj 
^ Ihe following story * — The late Fronds Baily wrote a sin- 
gular book, "Accouot of the Rev. John FUmsIeed, the first 
Astronomer-Royal '* it was published by the Admiralty for 
dutribution, and the author drew up the distribution list 

' Wi adopt thi dale kItsd by fchs Baron SartoriuH van WalisntiSUHik in 
hii''Gaiu4 Zum GcdAchtniUj Lcipiigi 1B56 Encyclopcdiita and other 
ButhoritlcJ arc prcity equallr divided bciv^ecn this dale and -Aprjt AH 
Iho Enuliih Cyclopsdlai we have coii<iultcd. with the exception of Chubcn'i 
(1B7A five April We may abo mention dial on the liK of jitudeats u 
the ColkiTJiiin Caitilimiiii the luuna ii Johaon Friedrich Karl Gauu. We 
have followed Guiai himsair in our heading 
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Cotalii nnioiin led to a ran upon the Admireiiy for copiee. 

The Lordi «eie m a dilliculty ; but on looking at the hit they 
■aw naniM, aa they thought, which were lo obuure, that they 
had a right to aanime Mr, Hally hod included penona who had 
no claim to rach a compliment os pmentation from the Admtr- 
allT. The lecretaiy requested Mr Baily to call upon him. * Mr. 
Bally, my Lordi are inclmed to think that aome of the penons 
la thla lilt are perhapa not of that note which would joatily their 
lordibipa m preaentlng thia work.' * To whom does your ob- 
Bcrvatlon apply, Mr SccreUiy.' 'Well, now let ua examine 
tJ^ hat j let me see « now — now — now — come 1 — ^here’a Gauu 
Gouts f ’ * Gauia, Mr. Secretary, la the oldeat mathe- 

matician now liTiDg, and 11 generally thou^t lo be the greateat."’ 
Their Lordahipa ultimately eapreued thcmselTca perfectly aatii- 
5 ed with the lilt. Who then was Gausi ? He waa the ion of a 
bncklayer at Bmnawick, and it waa the wiah of hia father that 
the boy should be a bricklayer too, The lad, however, waa 
another Pascal,^ and early ihowed a marvellous aptitude for 
calculation, indeed he might be said to have "lisped m 
munbeiB," for he used jokingly to aay that he could reckon 
before he could talk, When acarcely three yeara old he pointed 
out the inaccuracy of an. account, "Vater, die Rechnung lat 
lalacb, es macht aoviel,'* and the boy waa right. At the public 
Bohool of Buttner he aoon attracted the attention of Bortela, aub- 
sequently Frofeasor of Mathematica at Dorpat, and father-in-law 
of Struve, by whom he waa brought under the notice of Charles 
WiUiam, the reigning Duke of Bronawick The Duke became 
Gausa'a good fnend, and sent him in 1792^ to ihc Collegium 
Carolinum, much agambt the father’a wish. Having nothing 
more to learn from the pro'essora here, lie went in 1795 x to 
Gbttingen, as yet undecided whether to pursue philology or 
mathematics Kaeatnerwaa at thia time mathematical professor, 
of whom Gauss said': "He was the first of geometers among 
poets and first of poets among geometers." 

Here, too, he was independent of his teachers, and having 
made several of his greatest discoveries in analyaia (the Higher 
Anthmetlc especially became hia favourite study, and he called 
it a divme science, "Mathematica, the Queen of the Sdences, 
and Anthmetlc, the Queen of Mathematics " '1, henceforth he 
nude mathematica the mam study of his life 

llavring finished his college course, he returned to Brunswick, 
and in 179S repaired for a short time to Helmstodt to consult 
the hbraiy there Again the next year we find him at Helm- 
atadlp and he is now able to improve his acquaintance with 
PfafT, having hod only on hour or two of intercourse with him in 
the previous year, and the two malhematidana were much to- 
gether, the probability being that Gauss communicated more 
thu he received * 

In 1807, whilst a private teacher at Braniwick, the Emperor 
of Ruada offered him a choir iiL the Academy of St Petenourg, 
bat by (he advice of Olbers he declined the appointment " On 
July 9 In this year he vt as appointed the first airector of the new 
Gottingen Observatory and FrofeiBor of Astronomy in the Uni- 
vetalty, His life henceforth was spent at Goltuiecn, in the 
midst of continuous work'; in other respects it was qmte unevent- 
ful. From the year 1828, when he was invited to Berlin by 
Humboldt to attend a meeting of natural philosophers in that 
dty, he never left his university until 1H54, in which year rail- 
way communication was opened up between Hanover and 

a cL Ffof H J b Smilh's Pre >11(1801121 AdilrelB, PrOf.*.£{hns^ of London 
MainemBlical Socidy. vol viil p iB, and l#arrouBe At the af^e af ten he 
wai Bcquninied with die Jjinumiil 'Iheorejn and die theory of infinite ■•eneb, 
‘‘Gbuh Z Ged,'*n 13 

” " (jausb Zum GedflJiiniifi,” p 15 Hoy. Abt Soc Monthly Noinerj, 
vol. XVI pp Bo-Hj 1 .aiTuiue, " Granda Dictionnaire," Paris, 1B77, gives 
crrDDcouiiy 17B9 

1 Larrouie and Michaud’s “ Biographic Uiiivendle," Paru, 1B56, both 
grvi this date 1^, see al^o Roy An Soc Monthly NoUcms. 

4 ** Gauss 2. Ged pp 79, 86 

5 Roy Abt boe. Notices point out that the Idea ihol Oauu Mudied under 
Pfaff is an orroneous one Thu error occurs in Ihe "Encyclopedia Brit 

iCth edition) Laplace, when asked who was the greatesi malhema- 
rioon in Germany, replied, PfafT his intCTTOgator said he should have 
thought Oauu was " Oh/' replied Laplace, " PfafT esi bien Ic plus grand 
malhddiaticiBii de I'AUcmagiie, mam Gauss eat le plus grand maindnialiciin 
de rEurope." The statement ihat Gruks graduaicd at Helnutadt 111 1709 
(Frwciff (//i^ of Roy Soc,, vol vii p jgfl) u erroneoux', see "Gauu Z 
Oed,," p SI. The degree waa conferred upon him tn aisetUid No infor- 
nicufl upon this point 11 given either in PoggendoriT. " Biog Lit Hand- 
VBrterbtich,’' Leipdgj iBdj, or in the CtthHgUch* geiekrtr Anwigtit (3rd 
vol. ftw 185^ 

< Olben, in a letter to Heenn, sutes that Gauu had a marked objeeboa 
Id a nuihemahcol choir j hu deaira was to obtain the post of astronomer at 
on observatory, In order that he might spend all hu lune upon his ebeerva- 
Uoab and hli profound tludic* Tor the advanceineDt of science 


Gtittlngra,' His life wu paaoed u a ikppla mod rksoku 
manner, he m^oyed good lou^ health id apite of the htigwa of 
night obaemtiona, he leldom required a Myaidan until a few 
monthi before hu death, when he inffered much from aithinB, 
which was aubaequently complicated by the aocenloa of drepty. 
So peised away in hU seventy-eighth yaii, Ganu, ont of the 
gre^at light! of the present age, a mathematicioD worthy to be 
placed on the same high platform oa Archimedes and Newton.” 

We are told that hu toatea were simple (he never wore 
any of the numerous decorationi which were showered down 
upon him), and that he had the full knowledge, which men 
of geniqi often have, of hia augieriority to the moaa of 
mankind.” Though he looked upon mathematLcs bj the prin- 
cipoi means for developing human knowledge, 4 he yet fully 
recognised the beneficial inftuence of an acquaintance with 
classical literature. He had indeed a wondcrfnl faculty for the 
acquuition of languages ; he waa acquainted with moat the 
European langnagei, and could apeak many of them well.” At 
the age of iizty-two be commenced the atudy of the Ruaaien 
language, and mastered it in two yean. He took a great 
interest too In poblica to within a few weeks of hia death, Hia lec- 
tures, in which he adopted the analytic method, were exceedingly 
clear expositions ; In them he liked to diacuaa the methods uid 
the roada by which he bad arrived at hia great results He re- 
quired the closest attention, and objected to the taking of notes, 
lest hiB hcarera should lose the thread of hu argument. The 
students seated round the lecture-table listened with delight to 
the lucid and ammsted addresses of their maiter , addreaaea 
more resembling conveTxationi than set lecturea The chief 
figure in thu group stands before us with clear, bright eyei, the 
right eyebrow ixued higher than the left {more Astro ftamarum), a 
forcheu high and wide, overhung with grey locks, and a coun- 
tenance whose variations were all expressive of the great mind 
wuhm.” We can wcl I understand how hia pupils reverenced 
him and never forgot these meetings. Ciauss was always ready 
to converse even with persona nnoequamted with the subjects he 
hod made his own, and hu aniniatioD in doing so bore evidence 
to the delight he took in the contemplation of nature. It was 
this feeling that led him a short time before hii death to have 
engraved at the foot of hia portrait the following linea as expreu- 
ing beat the philosophy of nis ideas and of hia wntiogs 

"Ihou, Nature, an my Godde^i, to thy laws 
My services are bound 1 " 

" Gauu. Z Ged p 79 Bliakspcara, King Lear, Act 1 Scene 11 

The full list of Gbuis's writings would fill many of our 
columns ; there la a hat on columns 854-857 of Powendorff , 
Lairouse gives a very full list aJao, but the most compile list we 
know, not including the lar^r works, la m the Royal 

Society'i Catalogue of Scientific Papen, The titles are given 
of 124 papers 

One of Gauis'a earhest discoveries la the "method of least 
squareB." This method, though first published by Legendre, 
was applied by Gauss as early as the year 1795.^ It is aomc- 
what remarkable that Gauss has devoted so few memoirs tn 


■ He IS laid never to have alept from under the roof of hia own obMrvotory 
but cm the one abov^named occadon, and in the laal-namcd year, f r , the 



p. 61, 

■ To UN the words of Gauib'ii £ucceuor at GSUmaan. A great bving 
English mathematician aays “ The mathematinan lives long and lives 
young ; the wings of hiB soul do noL early drop off, nor do us pons become 
dogged with the earthy paiticlei blown from the dusty highways of vulgar 
life (Dr Sylvestcr’n address at the Exeter Meeting of the Bntuh Aimm- 
tion, 1869 } He citeb Leibnitz 70. Euler 76, Lagrange 77, Laplace 7B, Gaues 
7S, Plato Ba, Newton B5, Archimedes 75 (ihcn killed by a Roman soldier), 
Pythagoras 99 

I "Gauu Z Ged /' p 9j He was a man of determined duracler, ol 
strong will, and one who disdained all holf-heartedncu , (and 
characlCT showed a curious mixture of Eelf-conscious dignity and^bildlike 
simplicity LarrauN says he wab but hide communicative and moroM, not 
lo s.ty ueevuh 

4 A Hnort time before hii death he spoke to a celebrated psychologisE on the 
poflubihty of pulling psychology on a maihematical basis 

3 "Gaubs. Z Ged p 94, says he read Gibbon and Macaulay's histones 
with great interest. He was immensely amused (p gji with The Moon 
rises broad In the north-weftt,*' which occurs in one of Sir W. Sooit'i novels. 
He would not tell hu Irieadi whai had set hun laughing until afEcr coUecung 
a variety of editions of the noval in queslion he found chat the paauge was 
not a mupnnt. 

8 We are here Indebted to M, Wegener the writer of the noilce id iha 
" Blographio Universelle (Michaud),” Pans, 1658 

7 Theona Malm, lib. iL | m. See Glaisher "On the Law of Faality at 
Eirorfi of ObHrvations, and Od the Method of Least Squaras," Roy Aot 
Soc Memoirt, vol xxjiik (1873)1 m which ii collected much infbrmauon on 
the subject Also Todhuntc/s "History of 'Theory of Probability,'” | 1,017 
ood olMwhera Roy Soc ProceediHgi^ p 599 
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■utajeeli of in algibimic dunbUr. If wc except x compentlvely 
nnlmpovtut piper on Ducortet' Rule of Signi^ which appetred 
in Cf^ij (1B28;, tali only algebraical memolra relate to 

the theorem that every equation hju a root. Of thu he gave no 
lem than three diatinct dmonitntioni, one m 1799, one m 1815, 
and one In 1 8i6h That in 1799 formed the subject of hu fint pub- 
lllbed paper; “DcmoiistTatio nova theorematis omnem functio- 
DCSB algebralcanif ntiomUem integram oniui variabjlii in factorei 
mIm priml vel lecondl gtadus reaolvi posac hia inaugural 
dliiertatlon os a caididate for the degree of Doctor of Plnlo- 
lOphy In the Univenity of Gottingen, This demonstration was 
repeated over again in 1S49 with certain changes and simpliBca- , 
tlna These demonstrationi are prior to any other ; ^ for 
various reasoni thorn subsequently given bv Cauchy have been 
]imtly preferied for insertion in modem text-books 

A new epoch m certam branches of analysis dates from the 
publication of the “ Disquisitiones Anthmeticee*' (Leipzig, 1801)," 
and from the researches with which some years uter Gauss 
faupdemented or further developed the theonei con tamed in that 
wo^ We must bear m mind that he found the theory of num- 
bers as Euler and Lagrange had left It The former enriched it 
with a multitude of resuitSp relating to Diophantine problems, to 
ihe theory of the residues of powers, and to binary quadratic 
Jormi ; the latter had given the character of a general theory to 
home at least of these results by his discovery of the reduction of 
quadratic forms and of the true principles of the solution of in- 
aeteiminaie equations of the second degree Legendre (with 
many additions of his own) had endeavoured to arrange as much 
as possible of these scattered fragments of the science into a 
mtematic whole m his "Essii lur la Throne des Nooibres " 
But the Ar.” was in the press when this important treause 
appeared, and what In it was new to others was already known 
to Gauss. This grand work merits an analysis at our hands, but 
lack of apace compels ua to pass on at once to the fourth seainn. 
The greater portion of it is occupied with a research, which of 
itself alone would have placed Gauss in the Rrst rank of mathe- 
maticians. “If / and 7 are positive uneven pnme numbers, P 
bus the same quadratic character with regard to q that q has witn 
regard to p ; except when / and q are both of the form 4 4- 3, 

m which case the two characters are always opposite, instead of 
identicaL" This is the celebrated Fundamental Theorem of 
Gauss, known also ob (he Law of Quadratic Reciprocity of 
Legendre Gauss discovered it (by mduotion) in March, 1795, 
before he was eighteen , the proof given of it in this section he 
discovered in April of the year fol&wing.'* He cannot at the 
earlier date have been aware that the theorem had been already 
enunciated (though in a somewhat complex form) by Euler, and 
thit Legendre hod attemptedf tboimh unsucceasfully, to prove it 
in the Memoirs of the Academy of Paris for 1 784. The question 
of priority of enunciation or of demonstrating by induction in 
this case is a trifling one , any rigorous demonstration of it 
involved apparently insuperable difliculties. Gauss was not 
content with once vanquishing the difflculty, he returns to it 
agaid in the fifth section, and there obtains another demonstra- 
lion reusing on entirely different, but perhaps still less elemen- 
tary principles In Janaary, iSo^ he submitted a third demon- 
Bintfon to the Royal Society of Gottingen ; a fourth in August 
of the ume year ; a fifth and sixth m February, 1817 It is no 
wonder he should have felt a sort of personal attachment to a 
theorem which he had made so completely his own, and which 
he used to call the “gem '' of the nighcr arithmetic. His six 
demonstrations remamed for some time the only efibrti in this 
direction, but the subject subeequenily attracted the attention of 
other eminent mathematicians, and several proofs diffenng sub- 
stantially from one another, and from those of Gauss, have been 
given.* It would be impouible to exaggerate the important 


> This dlsBcrULilon (Helnuladt, 1799)1 so little known ihu (Afrann 
■ppenn noi to have been acquainted with it. and " Cauchy has nccTved in 
l^ncfl all the praise due to a nist discoverer ” — Larrouse 
■ For in BiDiuiDg notice of this work see “ Biographie iiouvelle des Con- 
Umporwns ** (Pans, iBse) ' " Cel ouvrage a obtenu un succis d’npris lequci 
on aenit tentS da cram quo le clLarlatanismeenvAhilquelquerois jusqu'au do- 
maiiw dSamaihdmAtiquBi'*(iMHoy Soc PrveeetitM^. pp jgp.jgx. HrrrM^m) 
Twalve yean later ('^Blofinphie universelle et porialiTa daa ConteniporainB," 
PuiB, 1634) wo raad. " II suflit de dm qu'an adnferal les travausaont eitimdi 
dcB Aathdoiaticieiu lei plui dutinxudB ct qu'ili w reconunandent autont par 
laut euctihide qqa per la dartd, la precision et I'dldgance du atyle " 
Laploce’i saying, quoted aboroj aUo ahowb m what estinuiioa Gauss was 
held at that dace Lalaade spe^ of his talent snd zeal, " HUtoIre," p. 8x3 




I Gmubb’b nolo (pp. 473, 47* of voL 1 of hu Werke," edited by 
Srhenno) 

* By Jacobi and Elaenitein iq Germany, M LaouvUle La France , perhapi 
the sunpteic of all (ope allied Jn iia chaneter to the third proof of Gauu) is 


inffuence which this theorem has had on the subsequent develop- 
ment of arithmetic, and the discovery of its demonstratiem by 
Gauss must be certainly regarded (it was so regarded by him* 
selOf u one of his greatest scientific achievements. The fifth 
section (“ these marvellous pages ”) abounds with subjects, each 
of which has been the starting-pom t of long series of implant 
researches by subsequent mathematiciaiu. In the Additamenta 
to this section Gauss characteristically adds : ex voto nobis sic 
succesiit ut nihil amplius desidenndum supeiiit Nov, 30— 
Dec 3, I Boo," It 15 remarkable that he stionld never navn 
published the wonderful researches to which he here alludes. 
They first saw the light sixty-three years later to the MCflDd 
volume of the collect^ edition of his works. ^ Till the timO o£ 
Jacobi, It js not too much to say, that the profound researdies of 
the fourth and fifth sections were passed over with olmoat uni- 
versal n^lect, but the seventh section at once 'made the reputa- 
tion of the “ D Ar " The well-known theory of the division of 
the circle, comprised in this section, was received with great 
and deserved enthuiiiasm as a memorable addition to the theory 
of equations and to the geometry of the circle. Gauss’ 1 note on 
8365 (“circulum in 17 partes divisibilem esse geometrice, 
deteximus 1796, Marl 30") * is interesting bccause.it shows that 
he was not yet nineteen when he made tlui great discov^. 
Even more remarkablcr however, is a passage (g 335)p m which 
he observes that the pnnciples of hu mi thod are applicable to 



LjuI Friedrich Gju&s. 

many other functions beside the circular functions, and m par- 
ticular to the transcendents dependent on the integral ^ 

This almost casual remark shows (as Jacobi long since obeerved) 
that Gauss at the date of the publication of the “ D. Ar.” hod 
already examined the nature and properties of the elliptic func- 
tions and had discovered their fimdamental property, that of 
double periodicity Thu observation of Jacobi's u amply con- 
firmed by the papers on elliptic transcendentfl, now publiined in 
the third volume of Gauss's collected works ^ 

The “D. Ar ” were to have included an eighth section ; at 
first it was Intended to contain a complete theory of congruence!, 
but subBcquenlly Gauss appears to nave proposed to continue 
the work by a more com[Mete discussion of the theory of the 
division of the circle. Manuscript drafts on each of these sub- 
jects were found among his papers , the first of them is eipedally 
interesting, os it treats of the gener^ theory of congiuencd from 
a pomt of view closely alli^ to that subsequently taken by 


one by M ZcHw (see a/ No. Ivu , January, 1B76 

Tor an account by Prof Paul Manxiou) 

■ The theorem to which they refer had, in the interval, been rediscovered 
and demonstrated by Lejeune Dinchlet ThiB demorntralioii has been te a 
certain extent 8 iv]) 1 ifiea by M HcimUe, and tha form of proof found In 
Gbubb'b papers after his death approaches very nearly to that adopted by 
M Henuie. . 

” Seherina'fl edition, w^i rupra M Chaalei passes hr ihiB dlscevay mtn- 
out any nolaoe of It , in ihu case the language could not be tha 
**Parimiedc notra ignoraDce de la langue dans Uquellc ui sont Soita, 
"Aperfu Huionque,''p 915 Delambre give! *n account in hu Rafpat 
Hutonque lur lea progrii du SuenccB,” Pans, iBio In Ihe Hoy. AIL Soc. 
Notia are Bonte partinent remarlu , . , _ 

3 On p 593 Roy. Soc. Obuuary Notice will to found the stwy oTGaiiM 
and Jacobi For every thaorem In ihe subjcci of elliptic micgrali produced 
by the latter, Gauea could show its fellow ^unong hu minuscnpti. 
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EvifUtia Gftloif 4 iid b¥ MM. Seiret aod Dedckiod. Thta draft 
appean to balong to the jeari 1797 >nd 1798. 

To eompleta <mr hasty iketch of tlia aiithmcticaL world wo 
noad only mantlon (i) the renukable inteipiatation of the 
arithiMtlcal tho^ of positlva bioaiy and ternary qnadratic 
Coraip which will be foand In hli review of Ac worki of L 
SMber [1831] ("Werk^" vol. 11. p, 188) ; and (a) the two Im- 
portant memoiri on Ae theory of biquadratic resldueB (1825 and 
1831): In the Moond of Aeie memoin he gives a theorem of 
biquadratic reciprocity between any two prime numbeta no lesi 
Important than the quadratic law, wz., ** If and are two 
primary prime numben, the biquadratic character of with 
regard to ii the ume ai that of wiA regard to p^r Thu 
Aeoiem itaelf and Ae Introduction of imaginary Integeri upon 
whl^ U dependi, are memorable in the hutory of arithmetic for 
the number and variety of Ae researchea to which they have 
given riae.^ 

A writer remarki each work of Gausa is an event m the hutory 
of idcsifie, a revolution, which, overturning the old theaiiea and 
meAodji^ replaces Aem by new onei and advancei science to a 
height whic L DO one had before dreamed of.^ We have given 


proof of All in one branch of maAondtlcsj wo ahall M that Ae 
witoeu is Cnm aa to other taanclita alao. 

The dlioovaiy of the planet Cetce at Palermo on the litit day 
of Ae preaent oentory led to Ganaa'i taldng ap Ae nbjoct of 
Bitronomy. He did not oome into pomesJon of Ae roqnfrite 
data until Ae October following. In a few weeka he de- 
termined Ae elements of its orlSt wlA laffident aocuaoy so 
that the Baron de Zaefa wai enabled to rediscover Ao planet at 
the hrit attempt he made for that purpoM on Dccamber 7. This 
discovery wsi loon followed uut of Aree othm unall 

J planets These diicoverici anpplied Gauss wiA the moans of 
iirtber improving hb loladon of Ae problem, and in 1809 he 
brought out at Hamburg hia *'Theorla motaa cotponim caitles- 
tium in sectloDibui conl^i solem ambisntium." This contains 
an elaborate discuaiion of Ae vaiioua problenu which p rea snt 
themMlves in Ae determination of the movements of planets 
and cometa from obsovationa made on them andtr any dreum- 
Btances.'* ‘ Gauas'i other astronomical researAes are Aiefly con- 
tained m De Zach’i Monailuhi Corrtst^denm^ tha TVafiMcObiWJ 
of Ae Royal Society of Gottingen, and Ae AstraHomtsch» Nach~ 
ricktm t all are contributioni of the highest order of eacellence. 



Gbuu* Birthplnce in Bruniwick '* 


To astronomy Gauss joined geodesy, and the llanovcnan Govern- 
ment charged him wiA the tnanguUtion and measurement of an 
arc of Ae mcndian between Gottingen and Altona. Thu he 
accompluhed between Ae years iSsi and 1824. For cairaim 
out hit purpose he mvented many methods quite original ^ It 
was his intention to publish an extensive work upon geodesy, 
but he did not accomplish his purpoK He contributed two 
memouB on Ae subject to the Royal Society of Berlin (1844, 

1847) 

* Id our Kcount of Gauii's artUunatual work we have throughout reely 
rsfc tied to Prof H J, S Smlth'i preiidentul addreu (lee above) aod his 
two npoits OB Aa Aeory of pumben (Bm Aiioc. Reporti. 1B39, pp 

a 6y 7 I06o, pp 10(^174) But we are itiU noiv deeply indeMed (o hmi 
fcr nfenoon w cnliuiaiB most kindly given in Ibe nudit of the piesiing 
cUin Of hia otter nmoAnui ensagenkenu. 

■ Wegener, la Bfichaud'i “ Blographia Univenclle " Pror Cayley wnlem, 
** AH Aat Gaois has wnttan u firit rate , the lateraeiing Alng would be to 
Adw ihe idJIuodob efbu different memoira in bringing ro Aeir praeent coa- 
dldon Ae Bubjocti w whidi Aey relate, but Au ii to write a History of 
MaAemalica fttnn tha year iBoe 

* Ha invemad the haHotitipa to render angles nsibla at as gieai a du- 
tanci as possible , this he did by reflectmg the rays of Aa iuil He also 
devised a method for tha oofrectlon of the errors which occur in an entan> 
live syslqpibr triangularion.— ** Gsuss. Z. Gcd 1" pp 51-33 , 


Mr. Todhunter m hli " Histoiy of Ae Theories of Atlrsction,'’ 
devotes §§ 1162-1175 to en uislyiii of a memoir by Geuss, 
‘*Tbeong ittrsctionis corporum sphzrolAconim dllptlconun 
homogencorum raethodo novft tnetatn" (Roytl Society of GdtUn- 
gen, March ift, 1813). Mr Todhunter isyi, "he completely 
succeeds in hu design ; hu solution u both umple end elegnnt ** * 
He further remarks, " Gmuss's wntingi are diiUngubhed for Ae 
combination of msthemetical ability with power of expression j 
in his bands Lxtln snd Germsn rivu French Itself for cleameis 
end precision." 

In snother of Mr, Todhonter'i works ("Cekuhis of VerU- 
tions,” 1861) he ducuiies in his third chapter (pp. 37-52) s memoir 


' Eoy. Soc. ProcfwtbngMt p 599 . Boy. AsL Sac. 1 licrUfUyf NoUcttiM above), 
A cuiioua fact 11 reoQidad. The piellm to AU work Is daUd Uaicn sS, iBnp, 
just two oealuriei after Kofilu^ " Prsfalio da Stella Maitu," ICaru sf 
i 4 og , " Gauss Z Ged ,**^40^ After the publication of AU work Oausa 
became "a number of all the learned societies from Ae PoUr Circle to 


Ae IVopics " 

■ nhf Im (quMed by Todhunter) calls it ** U beau mdicnolta da M. Gmips.** 
AnoAer oaUbraled memoir, " Allgamema Lehrsitse . , Anaehungs- Und 
AlMtoesuDgi-hrftAe ' (Lelpslc, 1840), 11 treated by Todhonter. | i,a3a. In AU 
last Osius uses Ae name Paimhal (apparently IndepanoBiit of Gnen) 
I 790 See aUo MaXwell'e " B'ectnaty,'' | 7a 
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METEOROLOGICAL NOTES 
MBT 10 IL 0 U 7 GICAT. LUSTRUM OF 1871-75.— To the Beveoth 
MitoDTolo^CBl Heport of thr Grand Duchy of Baden, by H- 
Oactr Rappel of Carlsruhe, just published, there is Appended a 
piper giving the averogeB of the obFervatiani of preuure, tem- 
peratqre, humidity, rain, and snow, and Lhundervtarmi made at 
^be Buteen stations of the Grand Duchy during the Meteoro- 
logical Luslnim ending wuh 1S75 Considering the many 
physical and climatical inquiries of the highest importance which 
BOch averages, calculated fer absolutely the aame terms of years 
over considerable portions of the earlh’s but face, are certain 
greatly to elucidate, it 15 to be hoped that other meteorological 
inatituteB and societies will take the trouble to prepare and pub- 
lish similar averages for their respective countries. In view of 
the more special inquiries which such averages are calculated to 
farther, it will be ncces'^ary that anemometiical averages be in- 
cluded, and that all the averages be given for each of the differ- 
ent hours of observation. 

Distribution of Darometfrs tn FRANrii: — In virtue 
of the Presulenl's decree, signed by M. Thiers, for reor- 
ganising the French National Observatory, that eslabliah- 
ment issues weather warnings for agricullural purposes. As 
it was imposaihle to rend 40,000 telegrams daily (one 
to each parish) without gradually extending the institution, 
M. Levemcr decided that the daily telegrams should be fieiil 
only to those parishes which possessed an aneroid baroTneter and 
mode arrangements for exposing it to public inspection at the 
aame place where the ofRcial waminga were posted, llaving 
obtained ready assistance from the Association Scientifiqiie de 
France, of which lie is the president, M. Leverncr was enabled 
to make the price of the aneroids as low qa 20 francs (i6r.) 
From the beginning of the year about 800 communes purchased 
the barometer, and now enjoy the free transmisaion of weather 
warnings. The number 11 Increasing at the rate of about ten a 
day, and it is supposed that by the end of the present year 10,000 
communes will be in comtant communication with the national 
Observatory The public barometer is to be used by local 
obscrveri far interpreiing, on their own responsibility, the 
weather- warnings issued by the Observatory. Special meteo- 
rological organisations have already issued general rules for this 
purpose partially based on Fitzroj’s '* Weaiher Manual,” partly 
on special obFcrvadons. The mean pressure for all Ihrse hnro- 
metera, irrespective of the aliiiude of the stations ii tn be con- 
sidered 760 mm , as It was supposed impossible to establish 
compailsons nilhout thus displacing the variable. Isobanc 
curvei are drawn daily on observatory maps after each obser- 
VAIIOD has undergone correction by a constant number. M. 
Leverrier established a rule for ihe determinaiion of that 
coniiard When he supposes the weather will be quite settled 
for A few days he sends to hii correspondents a telegram stating 
uttenHon^ t^glage. Each correapondent U ordered to observe the 
barometer at 6 r m , and on the two following days at 9 AM, 
and 6 pm, The te&uUof these three observations in millimetres 
ii to be sent to the observatory for the determination of the value 
®f ill® correction When that number has been found it is sent 
to the station through the Minister of Pubbe Inslruction The 
Mayor iv informed ofhcially how many divisions the indicating 
Mcdle of his aneroid must be tamed, left or right, in order that 
the CoiTCGt reading may be read, 

Stobm in the Southern and Eastern Countifs. — A 
storm of unusual violence swept over this part of England on 
Wednesday lost week, rising la ITcitfordshire to a fearful hurri- 
cone. At Sacombe the whole of the farm buildings occupied by 
Mr. Mardell wetii destroyed, and one of his workmen killed. 
L^rge trees were broken across, hundreds of fruit-trees uprooted 
End earned away, and a Urge wall blown down. In a wood 
neat! J^ittle Mtmden, one hundred fir trees were destroyed 


AtriORAS IN Canada during the Fart WiWBR.*^We 
leam frOm a correspondetit In Ontatio that auroral phenomana 
have been unuiaally rare in that part of Canada dunng the four 
months preceding the middle of March, In that region, where 
auroras are usually very brilliant and frequent at that season of 
Ihe year, only two tuive been noticed during these four monthi. 

S01.AR Radiation in Winter and Summer,— M, A, 
Crova commuDicatea to the Bui/ehn fnteniatioHal of the Paris 
Observatory, March ao, a note on some observations he made 
near Montpellier on January 4 and July ii, 1876, wilh the view 
of ascertaining the calonRc Infeniity of aolar radiation received at 
the surface of Ihe ground m winter and Summer. There two days 
were selected as being characterised Ihroughout by aninternipt^ 
brilliant sunshine, and, there being no sea-breeze, uninterrupted 
calorific transparency of the mir, and as being as near as pouible 
to the winter and <mminer solatice respectively. The rrsalls 
arrived at are that Ihe heat received normally on Jannaiy 4 was 
o 610 of that received on July ii, and the heat received over the 
am face of Lbe ground on January 4 was o 281 of that received 
on July II. The^e results give a measure of the inequalities 
produced in winter and in summer by ihe obliquity of Ihe sun’s 
ra>s and by the duration of the lun above the horizon, between 
the absolute values of the intensity of solar radiation, and be- 
tween the relations of ihe quonlity of heat emitted directly to 
that which is received over the honzontal surface of the ground. 

[ llAlLSTONFs IN Indta —Dr. Bonavia, of Lucknow, 
us the following — OnApiil 12, 1876, at 8,30 P.M., after a 
great deal of lightning and thunder In Ihe north-west, a hail- 
storm occurred in Lucknow. We evidently only got the edge 
of the storm, as it was passing towards the north-east The fall 
of hail was not plentiful, but the generality of the stones weie 
enormous, The hailstones were of all sires, from that of pcai 
and marbles to that of oranges, two inches and more jn diameter. 
The largest I measured, about half-an-hour after ihe fall, was a 
fiat oval, resembling a paper-weight, wilh a depression in the 
centre above and below. Its circumference measured eight 
inches. Its long diameter 2\ inches, iia short diameter 2 \ inches 
Its Lhickness inches. Two others I measured had a circum- 
ference of 74 inches and 6i inches respectively. Some were of 
the above shape ; olheri almost sphencal ; others might have 
readily served as models of the large flat China peach, with a 
depresMon above and below. Most of them had curious mam- 
millary projections all over the surface, which strongly reminded 
one of some kind of Echinus. Their internal structure can best 
be desenbed by stating that it resembled exactly that of agates. 
It consisted of concentric layers, with a more or less wavy out- 
bne, commencing from a small nucleus. The layers varied Jn 
thickness. Some were transparent , olhcra opaque. One large 
oval stone, inateod of bavLng, like others, its nucleus In the 
centre of its oval, had it quite at one end The nucleus was the 
size of a small marble , it was spherical, but the sphere was not 
complete, It appeared aa if a am all round hailstone had firifc 
been formed, Ihcn a bit of it chipped off, and afterwards a laige 
oval hailstone agglomerated round it, leaving jt at one end of the 
ovah I have been informed that one hailstone, weighed some 
time after it fell, was four ounces m weight , another weighml 
2^ ounces. 

The Weather of Europe. —We have received the 
Monthly IVeatAer Reports of the Deutsche ScewaHe for March 
and April, 1876, in which the main features of the weather 
of Europe dunng these monthi are briefly detailed by 
vanoui well-known meteorologists, particular attention being 
given to the remarkable storm of March 12 in Its progreei 
over the Continent. The tracks of all the aCorms of Europe during 
each month are shown by maps, and tables of figures are given of 
the means of the various meteorological elementi for Germany and 
ports of the continent adjoming, from which the meteorology of R 
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lu]go poitioD of Europe could be giuphiodly pmented. We ere 
much, gntified to receiva an IndmetUm from the Se^arte that m 
future the Monthly RepofU will be publlihed regularly at the 
end of the aecond month after the one to which the Report rc- 
Utea. It would be a groat boon if small maps accompanied the 
Report, ahowing the mean preuure, temperature, rainrall, and 
direction of wind, in a manner similar to what is so well done 
by the United States of America^ 

Ball Lightning, — A very fine display of this interesting 
meteor was witneaaed at Vence, in the Goulh-cast of prance, on 
the night of March 21-22, by M. £d. Blanc, of which an inter- 
esting detailed account has just appeared in the Compt€S Rtndus 
of the French Academy, p. 666 Toward midnight there was 
observed, about eleven miles north-east of Vence, a large blatk 
thundery cloud, in a state of extreme agitation, and continually 
raising and lowenng Us position At the upper part of this 
cloud three or four balls of fire issued every two minutes^ as if 
from the invisible centre of the cloud, diverging in all directions, 
and after running a course of from six to eight degrees, broke 
silently with efliilgent brightness Their apparent diameter, as 
seen at a distance of eleven mifea, was about a degree. They 
were mostly of a reddish colour a few, however, being of a 
yellowish tinge, but all of them assumed a white colour in the 
act of bursting. Their coune, which was horizontal and parallel 
to the plane of the cloud, was relatively alow, not exceeding two 
degrees per second, and they bure a strong resemblance to 
immense soap-bubbles, both as regards apparent lightness and 
general appearance From time to time a discharge of lightning 
passed through the cloud from above downwards, followed some 
seconds after by a dull rumbling sound The cloud, with it^ fine 
display of fire-balli, took a course from east to west, passing 
about a league to the north of Vence. The glimmering of the 
lightning with its low dull thunder out sound continued for more 
ihan an hour, after which the sky became darker and darker ; 
ram mixed with hailstones fell, and lightning, accompanied with 
thunder, furrowed the sky m all directions. 


NOTES 

The President of the Royal Astronomical Society has 
announced that the Counal of that Society have determined to 
advance the requisite funds to enable Mr. Gill to carry out his 
projected expedition to the island of Asccn^iion to measure the 
parallax of Mars at the approaching opposition, in the expecta- 
tion that they will be aided by Government or out of the Govern- 
ment grant to the Royal Society. At all events the Royal 
Aslronomical Society will not allow the opportunity of making 
this important observation to be lost Its duty in the matter was 
evident, and It has not hesitated for a moment in doing it Mr. 
Gill will embark for the island of Ascension towards the end ot 
next month. 

Sik Robert Christxson, who has been in failing hcaUh 
for some time, has resigned the Chair of Materia Medica 
in the University of Edinburgh, which he boa held with such 
diftinction since the year 1832 Sir Robert, before being ap- 
pointed lo the Chair he has now relinquished, had filled for ten 
years that of Medical Jurisprudence. 

Last Sunday evening the firat of a coune of eight lectures to 
working men on science and literature was delivered at ihe 
SL Alban'i Schooli, Holbom. The lecture was by Mr. R. 
Rowdier Sharpe, of the Bntish Museum ; the subject. “Birds of 
Prey and their Geographical Distribution.'^ Mr. Mackonochie 
deierves the hearty thanks of all interested in the welfare of the 
working classes for having undertaken bo hbcTal an enterprise. 

The Annual Mecbng of the Yorkshire College of Science 
wai held at I^cda on the 16th inst. A highly Htiifactory report 


was presented, in which it was urged that the college should 
now apply for a charter of Incorporation The great desirability 
of aslablishing a classical side m tbe college was recognised in 
the report and by the president. Lord F. Cavendish, and other 
speakers, and there is every reiaon to hope that in no long time 
the Yorkshire College will be n flourishing rival of Owens Col- 
lege. The munificence of the Clothworkers' Company deserves 
all praise and imitation ; its lost gift to the College is one of 
10,000/. 

Dk Janssen has removed hii photographic apparatus from 
Ihe Boulevard Qrnano to Mcudoii, where he is establishing, iq 
barracks given by the French War Office, a permanent physicftl 
observatory at the expense of the Government. 

On April 23 next the Fans Academy of Sciences will hold ils 
anniversary meeting for the distribution of jinzes. M. Dumat 
will deliver a lecture on the two broihers Alexander and Adolphe 
BrognUrd, both of them members of the Academy of Sciences, 
Admiral Fans will be in the chair. 

The Pans Physical Society held ils anniversiry meeting on 
April 5. Various apparatus were exhibited, including a number 
of radiometers, M BKchoff's gas engine without refrigerator, 
and a Mouchat reflector for utilising the heat from the sun. 

It has been decided by the Committee of the French Societies 
Savants that sticcial warnings iiliould be sent Lo the coal piL^ 
when large depressions are foreseen, m order to suggest precautions 
against an escape of fire damp. Many mining engineers believe 
that the system will be eflicacious EKperientc will soon seUle 
the question 

The U S Congress having appropriated 18,000 dollars for a 
Commission to report on tbe depredations of the Rocky Moun- 
tain locusts, tha Secretary of the Interior has appointed as mem 
bers of the Commission Prof, C V, Riley, Dr Cyrui Thomas, 
and Dr A S Packard The Commissioners have already in.ipped 
out ihcir work for the season, and will direct their attention to 
insect enemies and parasites, mechaniLal mcaiH fur the destruc- 
tion of the pests, geographicnl di^ftnbution, agricultural befringe 
of the subject, anatomy and embryology, remedial mcasurch and 
migrations, &c. Bulletini giving the reiulU of the Commiasion'i 
inquiries will be issued at intervaK 

Thk opening meeting of the Yorkshire Naturalists’ Union 
(formerly known as the West Riding Consolidated Naturalists' 
Society) was held at Pontefract on Easter Monday, April 2, and 
proved a great success in everyway. Thu Union is a confedern- 
l ion of twenty- four Natural lIisU>ryand Scicnti/ic Societies m 
Yorkshire, banded together for the purpose of h'jlding crch 
summer a combmed senes of excursions and meetings of inves- 
tigating the fauna and flora of the country, and of puhhshin » the 
results, The union is divided into five aectio is viz , vertebrate 
zoology, conchology, entomology, botany, and geology, winch 
work on ihc printiple of the Fntish Association This 
plan W.IS tiled lor the first time at PoiUefraLt, and 50 far as 
It went proved a decided success The towns represenied m the 
Union arc Huddersfield (three societies), Heckraondwike, Cby- 
ton West, Barnsley, Wakefield, Ovenden, .Stamland, Rip,.oaden, 
llolmfirth, Liversedgc, Kastiick, Mirfield, llonley, Middle-* 
town, Faddock; Bradford, becda (two societies), Goole, York, 
Selby, and Sheffield, numbering m the aggregate nearly i,20o 
members, The next meeting will be held at Wclherly, err Whit 
Monday, May 21. 

A'i the last meeting of the French Anthropological 
Society, a long report wax read which showed that Druidum 
waa not quite exlinct m Bntanny, some country people still 
adhering to Pagan pracbces in spite of the pnesu' exertions. It 
was noticed that the clergy were anxious to destroy menhirs and 
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olfacr limilir rdicf. A petition hM been lent to ihe minikliy to 
put % stop to tbifl iconodutic zeal. 

A WORK bu just appeared in Berlin fiom the pen of Fried- 
rich ROD B'drenbachj in which the author endeavoon to show 
tlM main features of the evolution theory were partially 
eenprehended and advocated by Herder. 

Thi German Ornithological Society instil uted, during the 
pait year, an extensive series of observations by means of sche- 
dules, on the dates of nest-buildmg, appearance of the young 
broods, movements of migratory birds, &c, The statislics 
resulting from the first year's observations are now being com- 
piled and will shortly be issued in book form. 

The following College Lectures in the Natural Sciences will 
be given at Cambridge during Easter Term, 1877. — Gonville 
and Caiui College . On Organic Analysis and Elementary Or- 
ganic Chemulryi by Mr- Apjohn. Christ's College : On. the 
Elements of Electnnty and Magnetism, by Mr. Chrystal St 
John's College ■ On Chemistry, by Mr Main Instruction in 
Practical Cbemistiy will also be given On Straligraphical 
Geology, by Mr. Boiiney; On Elementary Geology , OnPalceon- 
tolpgy, by Mr. Bonney Trinity College On Electricity (con- 
tinued), by Mr. Trotter; Elementary Physicb (Light, &c.), hy 
Mr. Trotter , Vertebrate Embryology with Practical work, by 
Mr. Balfour ; Practical Elementary Biology, by the Trinity 
Pnelector m Physiology (Dr Michael Foster) Sidney Sussex 
College ■ On the Morphology of Cryptogams, by Mr. Hicks 
Downing College - On Chemistry, by Mr. Lewis ; On Com- 
parative Anatomy and Physiology, by Mr Saunders. 

The Trieste papers describe an extensive stalactite cavern, 
coniisUng of several galleries, lately discovered m the neigh- 
bourhood of the city. 

Another valuable addition has been made to the already 
enormous ethoogFaphical treasures of the Berlih Museum by the 
puTchaN of the extensive collections of the African traveller, 
Piaggla. The explorer, Schwemfurth calls it the best collec- 
tion of the kind in existence, and unrivalled 111 its special de- 
portment. Although much laiger sums were oflfered by specu- 
lator!, Piaggia preferred to dispose of it for 7S,cxxV to the Berlin 
Museum, with the condition that ;it should be preserved in 
special apartments bearing his name. 

Father Skcchi has invented a new clcclnc seismograph 
with moving smoked paper, which indicates the direction, num- 
ber, intensity, duration of the «hock«!, and many other details of 
great value m connection with seismography. _ 

The principal article in the April number of Petermann's 
MiiiheiiHngm is on the condition of the bed of the Pacific Ocean 
baaed on the researches ol lh» Tuscarora^ the Chaileng^r, and 
the Gastili, It is accompanied by a carefully prepared and 
unusually clear chart, showing by a variety of lints the results 
which have been obtained 

The forthcoming number of the Italian geographical journal 
Cosmos will contain an article urging that Italy ought to take a 
part in Arctic exploration. 

It is stated that the Berlin gorilla, to which we have referred 
(A more than one occasion, u to be brought to London during 
the present season 

The amraal session of the Congreu of French Learned Societiel 
took place at the Soibonne on Apnl 4, 5, 6, and 7. More than 
1,000 savaf$ii from all parts of France, mostly professors in the 
several Rcad«uie||, were registered, 300 of whom belong to the 
adcntific McUons. M Leverner was the president of the sLien- 
iiRc der^ment The question of weather warnings raised eeve- 
TRj intBcesting dneussions. The final meeting took place ai usual 


on the 7tb, the minuter (or public initmcUon,.M. Vfaddlugtou, 
being In the chair Gold medoli were granted to M. AUuird, of 
the Fuy dc-Dfime Observatory ; M, Tisserand, astronomer to the 
Observatory of Toulouse ; Rollio, professor at Bordeaux foe 
meteorology ; Rouville, professor al Montpellier for geology ; 
Grand-Euiy, professor at the School of Mines at St. Etlmne for 
geology. Nine silver oicdala were also granted to several provin- 
cial scientific men, and a number of similar distinctions to Lfae 
members of the other sections. 

The Geographical Society of Paris held last week an extra- 
onlinaiy meeting for the purpose of procuring funds to build a 
large house for its own use to be ready by the time of the next 
International Exhibition, A sum of 300,ocx> francs is necei- 
saiy, and will be raised by 1,000 bonds of 300 francs each. 

M Lsverhier hai been elected President of the Association 
Scientifique de France for the fifteenth time. The society spent 
about 1,200/ in scientific experiments last year. 

We have received from the United States Geological Survey 
a Hypaometnc Map of the United States and a Drainage Map 
of Colorado, 

News has been agam received at Munich after a long time, 
from the Afncan traveller, Dr. Erwm v, Bary. He had safely 
returned to Ghdt from hii journey into the Volley Mihero. He 
IS the first European who has visited the hot spnngs of Sebar- 
baret, and seen the crocodile-pond Interesting geological WS 
geognostlc results, wuh a collection of many hitheito unknown 
plants have been gained from this journey. It was very dangerous 
owing to the war of the Asgar with the Ilogar of Tuareg, and 
the traveller was in constant ruk of attack. The sheikh of 
Tuareg, Jehenuchen, 102 years old, has lost two sons, so he w 
not easily propitiated. The murderer of the Dutch traveller, 
Alexandrine Tinne, whose unhappy fate excited European sym- 
pathy, goes about freely in Gh 4 t Dr. v. Bary will endeavour, 
notwilhitanding the danger, to penetrate further into the country 
of the Tuareg, in order to prosecute hM geological and botanical 
inquiries 

In a recent note m rosrgetuiorff's Annaltn on Maxwell’s 
electromagnetic theory of light, Dr Frnhlich finds that the 
applicaiion of that theory to good electric conductors leads to 
results which are in direct contradiction with expenence. It ij 
not, however (he considers), to be therefore wholly rejected, as 
the researches of Boltzmann, Sclullcr, Silow, and Uoot show 
that Its consequences agree with experience very well in the case 
of dielcclnca (solid bodies, liquids, and gases) And the cause 
of its divergence in the case of metals may probably be found ui 
the simplicity of the theory The processes m the interior of 
meta's arc of course more complicated than those which occur in 
transparent or non- conducting diLlcctnc media And as Utile ai 
the reflection of light on metallic surfaces can be deduced from 
the simple undulation theory, is it possible for Maxwcirs theory 
to represent such complicated processes 

A coHREsroNPENCEhai recently been going on in the Journal 
of ihe Society of Arts on the suitability of the leaves of the coffee 
plant as a substitute for tea. There is nothing new in this 
suggestion, for in Sumatra as well ni in Jamaica coffee leaves 
are "cured" in a similar manner to those of tea in China for 
use in the production of a beverage. In some parts of India 
likewise the leaves are gathered, partially dned, fermented, and 
finally roasted in imitation of the commercial kinds of tea. Con- 
sidering the composition of coffee leaves there can be no doubt 
that if properly and carefully cured they might m time become 
of some conunercial value. Whether the husk which Buntmnds 
the coffee seed could olio be so utilised is another question that 
has been railed. This coffee husk seems to be generally used in 
Arabia under the name of "kishr." In a letter on this subject 
in ft recent number of the above journal a correspondent com^ 
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ptref the cipAbihtlei of Cejloa u a coffte'producin|r conn by , 
with thit of AnUa, baji i Ceylon being a damp dlmota 
and tba coRiee fruit nxcculent it u gitbered when at matuiity, 
otherwiie like cbeniei, it would mould on Ihe trees. It » then 
placed in heaps for a day or and the pulp aHowed to ferment, 

In which state It li removed by wubing. The pulp to washed 
oflT fa only fit for manure! On the other hand, the climate of 
Arabia bdng dry the fruit is allowed to ripen and drop off of itself^ 
In this cue the pulp and other covennga dry on the berry and 
are oflen not removed for monthi after It is from these hu«^ki 
that the JtijAr u made, or, to speak more correctly, ihii husk is 
the Hshr, a decoction of which is used generally as a beverage 
throughout Arabia, The parchment and idvcr skin of the cofTeo 
amount to a mere nothing, bnt the dried husk of the Arabian 
berry amounts on an avenge to twenty per cent. The Arabs 
make their kishr coffee or a decoction of these husks by bruuiog 
about a handfuli which is put into hot water in an earthen pan, 
and placed over a slow fire. A few bruised cardainomi and 
a little dry cinnamon or ginger ia added, the whole being allowed 
to simmer for about half an hour, when it is ready for use, and 
is described u a moat agreeable beverage. A handful of husks 
thus treated yields about ten Arab coffee cup% which are about 
the slxe of two of our ordinary tea cups The price of the dried 
coffee hnsk at Aden is about two shillings for twenty-eight 
pounds. 

The Italian Government have granted the sum of 6, coo frsnes 
for a special inveEligaticn of the natural history of Calabna. 
Tfaia pait of Italy is only >017 ImperfccUy known , in fact its 
geognosy, its fauna and flora, both present and palmontological, 
are a quest Urra innate to scienliflc lesearcb. The I ask baa 
been conflded to Messrs. Dr Forsyth Mayor for (he Paloconto- 
logy and Zoology of Vertebrata, Dr, Cavanna for Zoology uf 
Invertebrata, Dr D. Stefani for Geology, and Dr ArcangioU 
for Botany— all very earnest and able workers. We may, there- 
fore, look forward with conAdcnce and inurest to the results of 
this expedition. 

TiiE Russian Geographical Society has underlakcn the publi- 
cation of a most important work, being a descnption of the 
upper parts of the Oxus, of the llindu-Kush, and Western Hima- 
layas The object of the publication is to collect all existing 
Information on the peoples inhabiting ihc above-named countries 
—the cradle of the Aryan family. The mforniatian will be 
collected from the works of Bums, Wood, Femcr, Cunningham, 
Shaw, Hayward, Abramof, Grebenkin, Kuhn, Sobolci^ and 
Fedchenko, and also that obtained from Chinese sources by 
Klaproth, Remusat, St. Jullicn, Sakinf, Talladu, This 

compendium will be accompanied by an ethnographical map 
■nd vocabularies of local dialects, as well as by bibliographical 
noticei scattered id many papers, especially Knglibh. The Com- 
mittee intrusted by the Society with the discussion of ih's scheme 
will add to the work a general geographical tkclth of ibc 
country. The work will be under the direction of Prof. J. P, 
Mmayeff. 

The same Society is now preparing a scheme for the ethno- 
graphical and anthropological exploration of the Finnish tribes 
inhabiting the neighbourhoods of the Volga. 

At the last meeting, March 14, of the Kyisian Geographical 
Sodetyi LienL Oniti^vich gave an account of hii geographical 
work during 1874 to 1876 In North-eastern Siberia and the Sea of 
Okhotsk. The most intemtmg part of hia account waa that 
devoted to the attempt he made In the clipper Vsadnik to reach 
Wiangell Lind through Behring Strait. Under lat 67” thh 
ibip met, however, with a thick impenetrable barrier of ice, and 
wai compelled to take a veaterly coune In this direction, also, 
ehe eoon met with ice and waa forced to return. Lieut. Onatie- 
viehtben cruiKd about In the open parta of the ocean, making 
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a aerlea of very valuable measurements of depths, temperature of 
water, &c. He noticed thiu the existence of a warm current 
which, after running Ihiough Behring Strait, tskrs a westerly 
direction. A great number of very valuable maps and of profliei 
of the Fea-botlom were exhibited during the reading of the paper. 

Wc have received the Annual Report of the Goole Sucntilic 
Society Some very good papers have been read at the ireetin(vs 
and an attempt has been msde to systematically work out the 
natural history of the neighbouihood. 

The slab of sandstone, from Corncockle quamea, with the 
impression of footprints, which lately came into the possession of 
Mr. M'Mcekan, Dumfnes, has jU‘tbcen acquired by the Museum 
of Science and Art m Edinburgh This s'ab is an unusually 
interesting one, as ithu the imprersions of two diatmct foot- 
pi inta on \\'^Chfluhnus ambiguus and Ilerpettcknus sauropiesius 
— Jarcline ("Ichnology of Annandale”). On none of the slaba 
in the collection of the late Sir William Jardine, which is now 
m the Museum In Edinburgh, are to be found the footprints of 
two different animals, although both the above-mentioned foot- 
pi ints occur on separate slabs, 

Titr additions to the Zoological Society's Gardens during the 
past week include a BeiinetL’s Wallaby {Ilalmntu) ns benue/it) from 
King's Island, presented by Mit^s K Woollalt , a Malabar Green 
Bulbul {Phylhrms nurtfrom) from India, presented by Mra. Ara- 
bm, F.Z. S , two Smooth N<’\vrts ( Triton tfrniatus)^ European, pre- 
sented by Master G L. Sclatrr , eighteen Red-cre'.ted Whistling 
Ducks {^Fultgula rvj^ffa), four Spa ttc<1-l filled Ducks (. ///(7 j/av/4- 
r/tyMcha), a Ring-necked Pamkeet [Pala-prnts^ /prquala) from 
India, a Green Monkey ere 0 pith tens ftillUnchui) from West 
A fnen, a Brov n Capuchin two Scaly Doves 

(Sfaf da/riia 'iquamosa), a Great American Egret {Aniea e^€tt{i) 
from Souih Amcnca, a White- fronted Gunn [Penelope ^amenca), 
a White eje browed Guan [Ptmlope ^ip^i aliaris) from South 
East iJrard, deposited , an Impey an Pheasant [I ophuphpfits iwi- 
ptyanus) from the Himalayas, two Siame^u: Pheasants [Euplo- 
ramus frof/ntus) from Siam, purchased , two Alpme Marmots 
( irr/omyi maiMotta)^ European, received in exchange , a Chin- 
chilla [Chinchilla lamgrra) bom in Ihe G aniens 


SCIENTIFIC SERIALS 

AniificaH Journal of Science and Af(s, March — Tn metno- 
riam Fif-lding Bradford Mr ek. — Notes on the a^e of ihe Rocky 
Mountains in Colomdo, by A C PcbIp — On some points in 
connection with vegetation, by S U Gi Ibc rL— Apparatus for 
quanlilBlive fat exiraction ; compi silum of the sweet potato ; 
compoaitioii of maize fodder, by b. W Johnson — Meteoric 
stone of Roche'^lcr. Fulton Co Indiana, by C U ShepanL — 
Evaininaiion of ihc Waconda metenne monr, Bates County 
meteoric non, and Rockinghaib County meteoric iron, by J. 
Lawrence Smith — Ceitam features of the vallejl or water- 
courses of SouLhtrn Long Island, by Eba>> Lewis. 

PoQ^i ndarff ’i A tincilt n dcr Physih und Chentir, No l, 1877 — 
Mcasurrments ol liamagurto elecmc Induction cui rents, by MM. 
Toplcrand Ettingshausen — On ihc absorption of radiant heat 
by aqueous sapour, by M Haga. — On the dependence of gal- 
vanic resistance on current-strength, and Kdlund’a theory of 
diaphragm- current by M. Dom — On the inten'^ity of fluor- 
esctncc-lighf, by M Lnmmcl — Rcmaiks on Maxwell's electro- 
magntiic ibcoiy of light, by M Frohlich, — New method of 
determining exactly the f using-point of metals and of other matlers 
which are bad cor doctors of heat, by M. Himly. — On the elec- 
tric resistance of liquids under high pressure, by M. llerwig — A 
perfecily air-tight barometer quickly, easily, and cheaply made 
Without boiliDir, by M. Bobu. — On diffusion, and the question 
whether glass 11 unpenetrable lor gases, by M. Quincke.— On 
the polarised light of the rainbow, by M. DrtfcanL — On arden- 
mte, and a method for separation of vanadic acid from argillaceoiu 
earth and iron oxide, by M. Betteiidorffi — On (he compoeiDon of 
pyrite of cobalt and allied minerals, by M Kammelsbci^g. — On 
the Torricellian vactnioi, by M. Moser — Expcnmenti with (he 
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imdliMneter, by M. Neeion. — ReaMrclief od the modoni of 
nduting ud irradUtcd bodieii by M. ZollDer,— On the deter- 
mination of the principal and focal points of a leni-iyilemp bp 
M. Hopu — On thermo-el ectnc determinatiom of tempenture, 
bf M. J^senthal — On the nature of gat-moloculeig bp M. 
Boltunann. 

Bi^^tternwdefi Annidm dir Phyiik und Chmie, Band l Stiick 

S, — We note here a UBeful paper on recent expenments with the 
radiometer and their explanation ; alio a doctorate-dmertatlon bp 
M. LorentZp on the theory of reflection and refraction of light. 

From the Naturforscher (February) we note the following 
papers ; On the most refrangible part of the solar apectrump by 

T. L. Soret. — On the diatnbubon of the electric current in con- 
ducton under decompoiitioDp by R. Lena. — On the aouthem 
shore of the noithem diluvial setp by Herr Credner. — On the 
mixed occunence of different vegetationip by Oscar Drude — 
On the nature of the substance which emits light m the Aamea 
of hydrocarbonsj by Karl Heuinann. — On a prehutonc steppe in 
the Fmuian province of baxony, by A. Nehnng, — On the 
hiitoiy of Tertiary deposits in South-eastern Europep by M. 
Tonmouer. — On the diflerencea in the chemical structure and m 
the digciition of higher and lower animals, by F. lloppc-Seyler. 

V —On a relation of chemical structure to the power of TOlaniing 
light, by G. J. W Bremer — On the concluction ol heat by 
liquids of dlflerent densities, by E. Sacher — On the behaviour 
of palladium in the alcohol flame, by F. Wohler. 

The Archrvfs des Sciences Physiques A NaturelUs (January), 
contains the following onginal papers - — On the tendrils of 
climbing planti, by Casimir de Candolle (see our note on this 
paper).— On the origin of the ancient alluvium, by Ernest Favre 
— On static electricity, by E Mascart — Description of Niphar- 
gms puteanus^ var. Forcllii, by Alois Humbert (see our note on 
this paper) — Some researches made In the physiological labo- 
ratory of Geneva , on the formation of pepsine before and after 
deathi hj Prof Schiff. — Note on the effect of the irritation of a 
nerve through which a constant electric current is passing, by 
Dfi B F, lAutenbach. 


The yournal of the JRussian Chemical and Physical Socidtes 
(toI. viiL, part 9, December, 1H76J, coniama the following 
papers On the action of bromine upon acetone, by N Soko- 
fowsky, — Synthesis of a oxy butyric acid, by b. Przibytek. — On 
the pinacoline of methylethyl acetone, by G. Lawnnowich. — On 
the synthesis and properties of diallyl-carbinol, by M. Saytzcw 
— On the action of ihe iodides of ethyl and allyl upon formiate 
of ethyl, by the same and J. Kanonmkow — On the synthesis 
and the properties of dime thy I allyl carbinol, by the same and 
M MichaiL — Theoretical researches concerning the distribution 
of static electricity on the surface of conductors constituted of 
heterogeneous parts, by D. Bobylew.— On electric rays, by O. 
Chwolson 

Peak IsMuto Lombardo dt Setensee Lett ere, K end icon ti, roL z. 
fasc. 2. — On the co-ordinates of points and of lines m a plane, 
and of points and planes in space (continued), by M. Casoraii. 
— Case of mammaiy hypertrophy, by M Scare nzio — Results 
of observations on the amplitude of the daily oscillations of the 
magnetic needle m 1875 and 1876, at the Observatory of Brera, 
in Milan, by M. Schiaparelli — On some diflerentiAl equations 
with algebraic integral, by M Bnoschi. 


where riU the displacement of the pole m English mfles, caused 
by a continental slip of 5'> loomtude In breadth, and lying be- 
tween the higher and lower lantudei of \ and X', 

In proving the equUons the author diitlDguiihes between 
three fevel surfaces^ viz. — 

1. The surface of the sea. 

2. The ^ro surface of the solid earth. 

3. The zero surface, corrected for the weight of the ocean, 

The zero plane, from which the elevations are measured, is 

the surface of the ellipsoid similar to the sea surface, and con- 
taining the same volume aa the total solid matter of the globe. 
It ii thus found, assuming the meau height of the coaopcDti 
above the sea-level at about 1,000 feet, and the mean depth of 
the ocean at about two mile*, we have, In miles. 


X 


a'lL 
W -I- L' 


where x is the height of the zero plane abovh the present mean 
sea-bottom, and L, W are the areas of land and water ; 

L B 52 millioni of square miles. 

W = 145 .. u 

Substituting we find — 

JT = 0*58 mile. 

The zero plane, therefore, or onginal BttrfBce'or the solid earth, 
before it became wnnkled by geological forces, lies at a depth of 
1*42 mile below the sea-level. In using Uie cquatibni we must 
therefore wnlc — 


Elevation = -I- l '62 mile (continent) 

Depression - - 0-58 „ (ocean). 

In calculating the motion of the pole caused by the ocean ex- 
cavations, the weight of the sea water must be considered, and, 
by chance, it happens that the weight of the sea- water some- 
what more than counter- balances the weight of the surface -rock 
excavated ; so that the depression of the ocean-bottoms of the 
earth beneath the rero plane have had little or no effect in shifting 
the position of the pole. 

Auuming i 026 and 2 75 as the densities of sea-water and 
surface-rock, we have for the excess of weight of water added 
above that of rock excavated , expressed in depth of rock, in 
miles — 

^- .”6 - 0 - 5 1 X 2 7 S , „ 

* 75 

The introduction of the weight of the sea will thus give us 
(raismg the zero plane by 0-17 of a mile) — 

Elevation = 4 1 45 mile (continent). 

Depression » o 00 ,, (ocean). 

No. II — Oh the Amount of Shifting of the Earth* s Axis, already 
caused by the Eleuatten of the existing Contmefits, 

Hiving shown in the preceding note that the motion of the 
earth’a axis caused by the geological wrinkling of the earth's 
surface depends (in consequence of the weight ol the sea- water) 
only on the continents, it remains to calculate the numencal 
amount of change of axis produced by each of the existing con- 
tinents. 

For this purpose the author selecti the following meridians for 
the co-ordinatCB V and X of the motion : — 


SOCIETIES AND ACADEMIES 
London 

Royal Society, March 8.— “ Notes on Physical Geology," 
^ the Rev. Samuel Haughton, M D, Dublin, D.C.L. Oxon , 
F.R.S , Professor of Geology m the Uuivcriity of Dublin. 

No. l.-^PrAiminary Formuhe relating to the Internal Change 
of Position of the Earth* s Axis, arising Elcuationi and 
D^ressions caused by Geological Changes. 

In this pnper the author proves the foUowing preliminary 
formaloe, necessary for the further discussion of his subject — 
-Tan 26 - 935 6pim 2X .... (1) 
where p Is the nilo of the weight of an elevated mass to the 
weight of ibi whole earth ; 

X Is the latitude at which the elevation lakes place, and 
9 is the final diaplacement of the earth^s axis of rotation. 

- I4’n (cos*x' - coh"x) ... (a) 


Greenwich 

0 

+ Y 

Rangoon 

Behring's Strait 

90 

- X 

180 

- Y 

Yucatan 

270 

+ X 


Reckoning the longitudes eastward, round the whole circum- 
ference of the earth, the equation (2) gives ~ 

r 9 = — I4'ii (cos^x' — cos>x), 

in which the meridian of each 5 ° of longitude is used, x' and X 
being the lowest and highest degrees of latitude of the land on 
each meridian. 

The expression cos' x' — cos' X Is found by observation on the 
globe, and resolved into its components X and Y, regarding the 
North Pole as the axis moved. 

The equation (a) Is then used (by quadratures) to determine 
the total eflect of each continent taken separately. The tables 
of quadratures are given in the paper, and the final lesulta ar^^ 

Displacement of North Foie caused by each continent, 
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Towwdi 

BchriD^i TQWATdi 

Oracnwlcli- Smit^i Vucatu. 


Europe end Aiu 
Africn 

North America . 
South America . 
AuitialU, 


Milt 


Mils. 

587 

26-9 


Mile 

1994 


15 a 

199 

— 30 2 — 


— 3S-I 


To«irdi 

Rangoon 

Mile. 

17 

105 s 
30.2 


The powar of Europe and Aeia in znoviof^ the pole it partly 
due to &e extension of this continent along the pamlleL of 45 g 
which ia the moat effective latitude. The actual effect produced 
by Europe and Alia was not much less than that of our ima* 
gihary continent (Note I.), occupying one eighth part of the 
lurface of the globe 

The foregoing results are positive, and the moticni of the pole 
indicated roust have acluslly occurred when the existing con- 
tinents were formed. But simultaneously with these elevations 
depressions must have cone on elsewhere, continents disappear- 
ing beneath the sea and sinking to the zero plane, while other 
continents were rising. It is to be noticed that although the 
excavation of the lea-bottom to its present depth below the zero 
plane, corrected for the weight of the ocean, produces no mo- 
tion in the pole, yet that the depression of a continent down to 
the zero pUne produces a mol ion of pole equal atid opposite to 
that produced by its elevation. I have calculated the hypo- 
thetical effects of the depression of imaginary continents occu- 
pying the Bites of the present Pacific Ocean, with the following 
results : — 

North Pacific Ocean (depressed) 

Towards Yucatan 3 x miles. 

Towards Bchnng's Straits 250*0 „ 

South Pacific Ocean (depressed) 

Towards Rangoon 156*2 miles. 

Towards Greenwich 23B 2 ,, 

The .total effect of a continent equal to the North Pacific 
would be— 

VX” + Y* = 250*6 miles 

^ = tan (^), ^ = o' 47' E, of l8o«. 

The total elfect of a conUnent equal to the South Pacific 
Ocean would be — 

— 201 8 miles, 

^ - tan f = 23'* 17' E. of Greenwich. 


Geological Society, March 21 — Prof. P Martin Ouncon, 
F.R.S , president, in the chair — William B Coltman, William 
James Grimshaw, and Alexander Kosi were elected Fellows of 
ihe Society. — ^The following communications were read . — On 
the strata and their fossil contents between the Borrowdsle senes 
of the North of England and the Coniston flags, by Prof 
Robert Harkness, F R.S, Gorki and H. Alleyne NichoUon, 
F. K.S E , Professor ic St. Andrew's. The obiect of this paper 
was the InvesLigation of the stiata between the great volcanic 
series of the Lake-district, the Borrowdale rocks, and the sedi- 
mentary rocks called Coniston Flags bir Prof Sedgwick. The 
Borrowdale series, the Green Slates and Porphyries of Sedgwick, 
are underlain by the Skiddaw Slates, forming the base of the 
Silurian series, and .equivalent in age to the Arenig rocks of 
Wales, according to iheir fouil contents. The Borrowdale rocks 
consist of ashes and breccias, alternating with ancient lavas, and 
are partly inbierial, partly submarine. They contain no fossds 
except m a band of calcareous ashes uear the lunimit of the 
group, which is followed the Coniston Limestone, with or 
without the intervention of a bed of trap. The fossils are of 
Balm typci- Sometimes this band 11 recognisable, with no traces 
of fossils except cavities filled with peroxide of iron. The 
eulhofs regard this as proving the prev^ence of volcanic activity 
in the Lake District np to the later portion of the Bala period. 
The deposits sp^ially discussed in the paper sent lie, apparently 
quite conformably, upon the Borrowdale rocks, and an grouped 
by the authors ea follow s, in ascending order (l) Duuon 
Shiles ; (2) Conuton Limestones .and Shales ; (3) GimptoUtic 
Mudstones or SkelgilL beds ; (4) Knock beds. The ** Dufton 
Shales" are a well-marked but locally distributed group of 
muddy deposits, etpeaaUy #eU developed in the Silurian area 
ludcrlyiog the cross Fell ra^e, where they are seen in four 
princi^’ expbiureij and theis tbickness probably exceeds 300 


feet They are richly fouillihroiis. The " Coniston Limestone " 
has long ^n recognised as the best-defined dlvuion of the 
Lower Silurian rocks of Uie north of England. The *' Grapto- 
lltic Mudstones" overlie the Coniston Umestonc, wherever the 
anminlt of the latter Is to be seen. Besides Graptolites, they 
contain many other fossils, including Cormli, Brachiopods, 
Cephalopods, and Crustaceans ; and from the consideration of 
the whole fauna, tlie authors arc led to believe that the position 
of these dcpoiita must correspond either with the highest beds 
of the Bala seriei or with the lower portion of the Llandovery 
group The GTaptoliiic Mudstones arc succeeded by the 

Knock beds,” 10 called from tbeir in'eat development in Swln- 
dale Beck, near Knock Whereier they occur they consist 
chiefly of pale green, fine-grained rial es, very a^hy in appearance, 
and presenting many dendrites, and frequenlly ciyslals of cubic 
pyntCB. There ii no evidence of unconformity between them 
and the underlying Mudstones. — On a new area of Upper Cam- 
brian Rocks m South Shropshire, with the dcscnpcioa of a new 
fauna, by C Callaway, F.G S. The purpose of the author waa 
to prove that certain olive, micaceous, ihin-beddcd shales ex- 
powd at Shineton, near Cressage, and covering an area of eight 
miles in length by two m the greatest breadth, which hod been 
mapped as Caradac in the survey, were of Tremadoc age. They 
were seen clearly to underlie the Hoar Edge Grit, the lowest 
beds in the district, with Carsdoc fossils , and no rock distinctly 
underlying the shales could be detected. The evidence for theur 
nge was chiefly palseontological With the exception of Asaphus 
homftayi^ a Tremadoc form, the species are new. Genera such 
as O/ertus, ConocorypAf^ ObMla^ and Lmiuhlla suggested a 
very low horizon, but two Asaphoid forms (though not typical 
Asapk%\ pointed in an opposite direction Corroborative evi- 
dence was found in a correlation of the ihalcs at Shineton with 
the DiciyoHepia-ihtltt at Fedwardine and Malvern. 

Anthropological Institute, ^nl 10 —Mr. John Evans^ 
F.Kh , president, in the chair. — The president exhibited two 
stone instruments from Sandoway District, North Burmah.— 
S^ome flint arrow-heads, icrapers, &c , from Ditchley, Oxon, 
were exhibited by Capt Harold Dillon — A paper on some rude 
stone monuments in North Wales was read by Mr. A. L. Lewis. 
The duef point of interest being tbe existence, hitherto, we 
believe, unnoticed, of single on' lying stones on the north-east of 
the nrcle near Fenmaunmawr whidi is thus shown to conform to 
and to lend fuitfacr confirmation to the rule found by him to 
exist generally in British circles of a special reference to the 
north-east by outlying stones or otherwise, — The director read 
a psper by the Rev W Ross, K.S A Scotland, on some 
curiuus coincidences m Celtic and Maori vocabulary — Papen 
were also read by the director, on Australian abonguial lan- 
guagefl, traditions, &c , by Messrs. Greenway, McDonald, 
Rowlay, Malone, and Dr Creed, communicated by Mr Wil- 
liam Kidlcy, M A , through the Colonial OlHce — Col A. Lane 
Fox, F R H , Messrs Hyde Clarke, Walhouse, Moggridge, 
Park- Harrison, and the president, took part in the discussion. 

Royal Microscopical Society, Apnl 4 — H C Sorby, 
F.K S., president, in the chair -The following papers were 
read —On the variability of the chlorophyll bands in the spcc- 
Irum, by Mr. Thomas Palmer, m which he dcBcribcd the various 
effects produced by solutions m alcohol, , and by treatment 
with acids and alkalis. — On the mineraiogicri constitution and 
microscopical characters of the whetstones of Belgium, by M. 
I'Abb^ Kifnard, of Louvain — On the microscupicri chancier of 
Knipp's "silicate cotton," by Mr H. J Slsclr, and on the 
lower .Silurian lavas of Cumberlana, by Mr. Clifcon Ward, m 
which It was shown that the diflertncc between ancient and 
modem lavas was not so great as was usually suppoied, tbeir 
actual constituents being very nearly the same, tnough appa- 
parently they differed owing to conditions which had produced 
metamorphosis m the earlier scries. 

Physical Society, March 17 — Prof. G. C. Foster, presi- 
dent, in the chair — Mr. W S. Seaton was elected a member of 
the society. Mr. SpotUswoode exhibited some expcnmenti on 
the stratification of the electric dlscliOTH la vacuum tubes, and 
described his atiempU to produce the effects as obtained by Mr. 
Gasalot and Mr. de la Rue, with battenes of several thousand 
cells, by means of the luducuon coil. An account of hia experi- 
ments has already been given in our pages.— Capt. Abney, R.K., 
then read a paper on the photographic image, prefacing it by a 
bnef account of the two theories^ the chemical and Ihc phyaicaJ, 
which are held rcganliiig it On the former, a molecule of 
bromide of silver is split up uto sub-bromide and bromine, 
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the Utter of which is ebsorbed, and on the Utter theory, 
light acts mechanically on tlie molecule, shiftiDg the posL« 
tions of the atoms. Poitevin has done much to confirm the 
former of these bf placing a film of silver iodide in contact with 
a pUte, when he succeeded in obtaining an image on the 
film of iodide and one on the silver plate produced by Hie liber- 
ated lodme. Cipt Ab icy has performed the following experi- 
ments a pottion of a dry pUte which had been expoied, was 
wet with a sens 1 tire collodion emulsion of bromide of silver, and 
developed by the alkilme method , the rilmi were separated 
from the glass and from each other by inean!i of gcUiini^ 
paper, and were fojnd to bear imageii ; nnd the same result 
was obtained when the eniubion was added after exposure, 
development, and fiain^r These experiments entirely disprove 
the supposition that only th molecules acted on by light are 
reduced. If the two films be separated by a thick layer of 
albumen, the lower ]iicture develops as a negative, and the 
upper as a positive C^pt Abaey is now engaged In an attempt 
to determine the attraction exercised by the sub-bromide, and 
this it 11 hoped, will do much towards the complete soLution of 
the problem of the photographic image — Mr O. J Lodge pro- 
posed a modification of Mance’s method for deter min jig the in* 
tcnsitv of an electric current. This method, of which Wheat- 
stones Bridge u an npjilicstion, depends upon the fact that if 
three conductors be united nt a point A, and their extremities 
B C and D be united by three wires, B C, CD, DB, the re- 
sistance of /y C will be independent of that of A D A B \s to 
A C ns B D IS to C D In the arrangement proposed by Mr. 
Lodge, four wires are joined in the form of a square, and the 
circuit Cun be completed across one diigonal by means of a key, 
and in the other diagonal is included a condcnicr and a galvano- 
meter, «uh a lung fine wire, The greatest senbitiveness is 
obtained when the lehi^tanccb in the (our sid^s are equal. A 
great advantage of this method coohiialEi in the fact tnat it is 
equally applicable to the meisurement of small and great resist- 
ances Mr Lodge then shoaeda modified form of UamcH’i 
cell, capable of giving a constant current for a considerable 
period A glass cell half filled with dilute sulphuric acid, con* 
tains two vertical ghusS tubes one of which, open at both ends, is 
traverbcd by a nnc rod, while the other Is clojed at its lower end, 
and contnini cupnc buliihalc, from which rises a copper wire. 
The poition of the glass tube proiccLing above Ine acid is 
sufficiently moi&L to enable the current tu traverse its surface 
while the zinc sulphate is prevented from reacting on the copper. 

Victoria (Philosophical) Institute, April iS, — l<.ev. R, 
I'hornton, D.D , vice-president, in the diair. — A paper on 
recent Assyrian research, and the light it thiew on civilisation at 
the Lime ol Abraham, was read by the Kev. 11 . G. Tomkms. 

Manchesi br 

Literary and Philosophical Society, March 20 — ^Mr £. 
W. Binney, I.R S , president, in the cliair,^ On the action of 
sea-walci upon lead and cujiper, by Mr William II Watson, 
]■' C S. CommunicalLi by Dr K Antjus Smith, F K S — Note 
on the Upper Coal Messuresof Cauobie, Dumfneiihire, by Mr. 
1 C W. Binney, prcbLdeiU, F R S — Loasci and gains ui the 
death- toll of Lugland and Wales during the last thiity years, by 
Mr. Arthur Konsome, M.D 

Ta&IS 

Academy of Sciences, Aprd 9. — M, Feligot in the 
chair. — The folio wuig impers were read : — On the posubility 
of deducing from one only of the laws ol Kepler the principle of 
Bltracticn, by M. Bertrand, — Some of the fundamental data of 
Ihermo-chemialry, by M Berthelot. He deals with the heat of 
formation of sulphurous acid and the compounds formed by bro- 
mine and iodine with hydrogen and oxygen. — On a theorem 
relative to the expansion of vapours without external work (con- 
tlniied), by M iiirn. — Morphological relations between the 
antUeridia and the sponilcs developed in the vtrlicillate ramifi- 
caliou of a particular form of Bair ac/iasptr mum Vionxlifurmt^ 
by M. hirodoL — Substitution of chlorophyll for salts of copper 
orilnaiily used La preparation and conservation of fhiits and 
ip-cen vegetables, by M Guillemarc. Thu u based on three 
tuts . (i) the chloiophyll of vuetablei duappean in boding, 
(a) vegeUbla fibre and ui feculant matter nut in contact, 
through washing, with dihsolved chlorophyll, is saturated 
with It near 100 (3) vegetables wholly or half saturated 
with chlorophyll, in washing, thenceforth retains, in bod 
mg, thu green matter. — On the presence of zinc In the bodies 
of uumau and in plants, by MM. LecharUer and Bellamy. A 
man's liver weighi^ 1,780 gnunmea contained % centigrammei 
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of oxide of zinc ; 913 giwnmes museoUr time ot ox contelned 
3 cemjgnunmes ; i, 15a grammes of hens' egn a centignmmes. 
Zinc was foiind also In grains of wheat, AmmcaQ mane, barley, 
winter vetches, and white bsani ; while beet, the stemi of maize, 
green clover and its seed did not contain it in perceptible quan- 
tity, These facts have an important bearing on toxlcola^cal 
researches. — Ducovery of a Gallo-Komin pork and a Gaulish 
port, dated by a study of the layers of mud, In the neighbourhood 
of Saint Nazaire, by M. Dertrind. M Gerviia ^ded soms 
details. — Reconstitntlon of French win s-gro wing by sulphocar- 
bonate of potassium, by M, Mouillelert — Reiulta obtained in 
the treatment of phylloxerised vmes by alkaline snlphocarbonates, 
applied by means of the disiributing palc^ by M. Guejrand. — 
Note on a new mode of manulacture of sulphides, carbonates, 
and alkaline sulpho carbonates, by M VmcenL He utilises the 
reactions produced in making beet sugar to prepare sulphide of 
banum. This, mued with sulphate of potash, Cpvei bjr double 
decomposition sulphate of baryta and sulphide of potassium, and 
the latter, submitted to the action of carbonic odd gives car- 
bonate of potassium. M. Vmcent extends his method to munii- 
focture of sulphocarbonate, which he can obtain at 50 francs 
the kilogramme instead of 120, which it his latelv cosL — 
List of thirty new nebulee discovered and observed at the 
observatory of Marseilles, by M. Stephan, — On a modification in 
the employment of electricity considered as agent of Balvanlc 
depoaiti and chem'cal decompositions, by M, Thenard Instead 
of having only one bath with the two anodes, the conditions 
being those of small electric resistance and mudmum elfort, he 
has several, connecting the'ir anodes like the elements of a batttf y 
connected for teniioii The quantity of deposited copper in- 
creases With the number of bitlis — New method for ebtablishing 
the equivalent in volumes of vaponsable substances, by M. 
Troost, Given an indojure fill^ with vapour of hydrate o[ 
chloral, then if the water is always combined, the atmosphere 
will behave as if it were dry in presence of a body capable of 
yielding water ; if the water is simply m muture the atmosphere 
will act os if saturated. Now the former occurs, and tins con- 
firms M. Dumas' hypothesis as against that of M. Naumann. 
The method may have other appUcationi — On the oxidation of 
metallic sulphides, by M De Clermont — Decomposition of liquid 
orgamc substances by the electric-spark, with production of 
fundamental carburets of hydrogen, by M. Truchot — On the 
existence of veins of bitumen in granite m the environs of 
Clermont 1 < errand, by M. Julien — ^New experiments on the 
toxical action attiibuted to copMr and to substances containing 
copper in combination, by M Gaiippe. Tnese confirm former 
conclusions — Note on the first phenomena of the development 
of sea-urchins [hchmus by M Giaid — M Chasles 

preiented (from M Riccardi) the first pait of a work called Ztf 
BM&lcca maumatita Ilaltana, which is to be a bibliography of 
all Italian works on mathematics from the earliest tunes to the 
beginmng of the nineteenth century. 
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THE GEOLOGY OF THE LAKE COUNTRY 

The Geology of the Northerti Part of the English Lake 
Ristrtct, Memoirs of the Geological Survey of Eng- 
land and Wales By J. C Ward, F G.S (Tendon . 
Longmans, 1 876 } 

W HEN the staff of the Government Geological 
Survey first entered upon their labours, the 
Director, Sir H. de la Beche, saw very clearly that the 
work with which he was entrusted would be very imper- 
fectly performed if he limited himself to the publication 
of geological maps and sections alone. He therefore 
gave orders that whenever from time to Lime sufficient 
portions of the country had been examined, ilcsciiptions 
of their geology should be issued, in which such details 
as could not be inserted on the maps should be recorded, 
and questions of theoretical and practical interest should 
be discussed. The Memoirs published in compliance 
with this regulation by Sir Henry himself and his coad- 
jutors f^hillips, Ramsay, Forbes, Hooker, Playfair, and 
others, are lasting witnesses both of the wisdom of the 
regulation itself and of the skill and energy with which 
the work of the Suivey was earned on- 

Then there came a lime ijihen the publication of expla- 
natory memoirs was for a while dropped altogether, and 
so it happens that in many districts of the highest 
interest and importance, as for instance the Dorsetshire 
Coast, the Carboniferous Limestone country of Derby- 
shire, and the great coalfields of Derbyshire and North 
Staffordshire, we miss those descriptions which are else- 
where such a boon to the geological student, and the 
work of the Survey becomes shorn of half its useful- 
ness. 

When the publication of descriptive memoiis was 
resumed they took the form of small pamphlets, good 
as far as they went, but of the slenderest dimen- 
sions and almost niggardly in their details, in which 
for instance the geology of Cham wood Forest is dis- 
missed in three pages, and eighteen pages are con- 
sidered enough for the illustration of the important coal- 
field of W'lgan and St Helens. It is impossible to avoid 
contrasting these scanty bundles of notes with the ex- 
haustive detail and broad scientific treatment that charac- 
terise the earlier publications of the Survey 

or late years, however, there has been a welcome 
return to the old traditions which has resulted in the 
production of the admirable monographs on the Geology 
of Rutland, the Weald of Kent and Sussex, and the 
London Basin. The memoir now before us on the 
Geology of the Northern Part of the English Lake Dis- 
trict ” is fully entitled to take rank with these latest pro- 
ductions of the Survey, It is curious, however, to find 111 
it what looks like evidence of the existence in certain quar- 
ters of a sort of hankenng after the vastly inferior class of 
metnoirs which fonned for a long time the staple of the 
Survey issues. In his Introductory Notice the Director, 
Mr. BriitoWj thinks it necessary to apologise for the length 
to which the descnption haa run, and to give a reason why 
the work “ has been allowed exceed the usual limits to 
Tokxr.— Nou 391 


which the explanations of such small areas as those com- 
prised in quarter sheets have hitherto extended." We 
can assure the Director that he may make his mind easy 
on this point, for no one possessing even the most limited 
geological tastes and acquirements will find the book in 
any way too long ; the only fear will be whether, from 
anxiety to cut down the memoir to regulation size, detads 
and explanations that can be ill spared may not have 
been sacnficed It will be an evil day for the Survey when 
it exchanges the scientific zeal which has hitherto so 
honourably distinguished its members, for a spirit in 
which devotion to ofhcial routine comes first and a desire 
for the spread of geological knowledge holds a subordi- 
nate place 

Bui adsit omen f and a work like this furnishes good 
grounds for the hope that it never will be so It might 
have been thought that the labours of Sedgwick and 
other eminent geologists had left little for their successors 
to do among the mountains and dells of Cumbria, but 
Mr. Ward has shown that there arc many points yet 
remaining to be cleared up, and he has brought to bear 
on their elucidation the more refined methods and superior 
accuracy of the geology of the present day He has 
investigated and admiiably illustrated the microscopic 
character of many of the rocks , and though it 15 scarcely 
possible in the present state of our knowledge to deter- 
mine exnctly the geological bearing and value of some of 
his results, there arc others whose great importance is 
even now obvious In the case, for example, of some 
rocks which the naked e^e cannot distinguish m hand 
specimens from flinty traps, microscopic examination 
confirms the conclusion arrived at on broad geological 
grounds that they are highly altered volcanic ashes The 
descriptions of other altered rocks throw great light on 
the difficult question of melamorphism. The Skiddaw 
district IS peculiarly interesting on account of the close 
parallel which its rocks present to the metamorphic beds 
of the Pyrenees so admirably worked out by Fuchs. We 
cannot but regret, ho wevei, that the papers which Mr. 
Ward has contributed on this subject to the Geological 
Society have not been more fully embodied in the pre- 
sent volume; a Suivey memoir should aim at being a 
complete vade-mecum for the local geologist, and it is not 
every one in the wilds of Cumberland who has access to 
the pages of the QuarLrly Journal of the Society. 

Perhaps the most generally interesting features in the 
work are the account of the volcanic products with the 
localisation of the vents from which they were discharged, 
and the description of the glacial phenomena of the dis- 
tiict The author has with great skill used his experience 
of modem volcanic countries to make the old mined 
Cumbrian volcanoes tell the tale of their whereabouts 
and performances. The glacial phenomena are worked 
out wath singular thoroughness, and strong evidence is 
brought forward m favour of the “ great submergence " 
on which Mr. James Geikie has thrown such considerable 
doubt. 

It is dangerous for an outsider to diPrerjfrom an observer 
who haa spent so much time and spent it so well in work- 
ing out the geology of a particular diiitiict, but there are 
two points, and two points that to a certain extent hang 
together, on which we must confess wc are not altogether 
satisfied. These are the absence of any unconformity 
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between the Skiddaw slate and the overlying Volcanic 
Scries, and the existence of the chain of faults which every- 
where separates the two groups Mr. Ward relies on the 
fact that beds of volcanic ash occur on the upper part of the 
SUddaw slate This shows that volcanic activity began 
before the deposition of the .Skiddaw slate was completed, 
but it scarcely proves that no upheaval and denudation 
attended the commencement of the volcanic outbufits. 
Vokanic activity and elevation are so intiiuately con- 
nected that it may well be that ihe early discharges were 
the heralds of an upward movement of the rosks The 
author indeed admits thus much, and believes that slow 
upheaval did attend the advent of volcanic activity, and 
that the bulk of the volcanic products are tcrrestriaL We 
should be inclined to go further, and to suggest that a 
long period may have followed the first volcanic out- 
breaks, during which the Skiddaw Slate was crumpled up 
and brought within the range of atmospheric denudation 
Any volcanic deposits fornicd during this interval would of 
course be removed by denudation. By the time the volca- 
noes had re idled their full growth, a land^surface, diver- 
sified by hdl and valley, may have been pi oduced, and when 
the volcanic pioducts weie showered down on this uneven 
floor, heaps of ash and sheets of l.iva would every here 
and there abut against banks of Skiddaw Slate, in a 
manner that pi educes to us a deceptive appeal ance of 
faulting We give this hint merely for what it worthy 
and have no wish to throw any doubt on the possibility 
of the boundary being such as the map represents it to 
be ; indeed, instances about which there can be lilllc 
doubt might be quoted, where two groups of rocks arc 
parted by just such a jagged line of faults as that which 
Mr. Wald has drawn in the present case 

The book is liberally illustrated by maps and sections, 
and the bibliographical list of works relating to the 
geology of the district is a most welcome addition 

We cannot but feel that a great mistake lias been 
made m the map which the memoir is intended to illus- 
trate As a typographical piece of work it is unsurpassed, 
but it is its excellence in this respect that makes it 
unsuiLcd for geological purposes. The reliefs of the 
surface arc admirably brought out by tlie hill shading, but 
in order to produce the desired efTcct, the hatching 
has been made so dark that in many places it is difficult, 
if not impossible, to distinguish the gcologiral colouring 
and signs The Ordnance Survey issue in the northern 
counties another set of onc-inch maps, with contour-lines 
in the place of hill-shading, and h^id one of these been 
employed to receive the geological colouring, the very 
serious difficulty just mentioned would not have arisen. 
We have no hesitation in saying from actual experience 
m the use of both classes of maps, that had plain copies 
been used, the value of the map would have been well- 
nigh dciibled. 

flcfoie concluding we would remonstrate with the 
author on his italics , the book bristles with them, till it 
reminds one of a school-girl’s letter This indiscriminate 
use of emphasis destroys that repose which is one of the 
chief charms of style, and m a very large number of eases 
there 15 no necessity for it, for the meaning would be 
perfectly clear without the adventitious aid of a variation 
in the type. 


VENNOl^S '*ACCIP/TEES OF CANADA^* 

Our Birds of Prey ; The Ea^leSj Hawks ^ and Owls of 
Canada, By Henry G. Vennor, F.G.S. With Thirty 
Photographic Illustrations by W. Notman, 4to, pp. 
i.-viii , 1-154, plates i.-xxx. (Montreal- Dawson 
Brothers , London . Sampson Low and Co , 1876 ) 

CO little 15 really known respecting the ornithology of 
^ Canada that one cannot but welcome with great 
satisfaction such a substantial addition to our knowledge 
as has been given by Mr. Vennor in the present work. 
As a geologist employed on the survey of Canada the 
author has enjoyed unrivalled opportunities for studying 
many of the birds in the field, and although the fulfilment 
of his duties has prevented him from devoting his entiie 
attention to ornithology, yet he has evidently kept his 
eyes open, and the work before us embodies the result of 
thirteen years' observation. It is to be regretted that at 
present Mr Vennor has only written on the birds of prey, 
and it is to be hoped that he will continue his labours on 
the rest of the birds of Canada. The species themselves 
included in the present work are twenty-seven in number, 
and on all these very complete information seems to 
be given respecting their distribution in the Canadian 
dominion, including not only a fhnnU of the hitherto 
published facts, but giving also a large amount of new 
information. Excellent accounts of the habits of the 
birds arc added, chiefly from the personal observations 
of the author himself, and each article concludes with 
the description of the species in which the colours of the 
soft parts are always given ; this is a feature often 
omitted by Messrs. Baird, Biewer, and Ridgway m 
their recently-published History of North American 
Birds." Mr. Vennor does not include among the species 
fully treated of, the Common Turkey Buzzard {Rhino- 
j^iypJtNs aurca\ which hardly extends to Canada in its 
northern range, though it is a regular bunimcr visitant to 
" the extensive rt its near Chatham and Lake St. Clair," 
while further to the westward it occurs frequently on the 
line of the forty-ninth parallel Of the Barn Owl {Slrix 
flammed)^ Mr Vennor says that there is no authentic 
record of its occurrence in Canada, but wc notice in Mr. 
Bowdler Sharpe’s paper on the "Geographical Distri- 
bution of Barn Owls," published in Mr. Rowley's Orni- 
thological Miscellany^ that the British Museum contains 
a specimen from the neighbourhood of Toronto, collected 
near that city by Mr. James Whitely, who has resided 
there for some years, and has sent many interesting birds 
to this country. Other small points might also be alluded 
to in which we think further consideration on the authored 
part desirable, such as the relations between Faho candi- 
cans and F. labradorus^ Circus cinereiis and C, kudso- 
nius^ &c. We are not disposed to quarrel with the 
photographic illustrations to the book, which are excel- 
lent specimens of photography, although this mode of 
illustrating scientific works does not commend itself to 
our fancy. At any rate, however, a good photograph is 
better than a bad plate, especially in a work like the pre- 
sent, where the author’s chief aim has been to give such 
a figure as may render the identification of the species 
more easy to tlie student, his object being, in his own 
words, " a work of practical utility, not a mere exhibition 
of pretty photographs ” As a new worker m the vast field 
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of oraitholo^ we welcome Mr. Veonor, and only trust 
that many years will not elapse before he gives us a 
second instalment on the birds of Canada. 

Ol/R BOOK SHELF 

1 he Use of the Spectroscope in tis Application to Scientific 
and Practical Medicine, By £mil Rosenberg, M D. 
(New York . Putnam, 1876,) 

This is an essay on the use of the spectroscope which 
obtained the Stevens triennial pnze for 1S76, awarded by 
the College of Physicians and Surgeons. 

It treats mainly of the absorption spectra of blood in 
its normal stale and after being acted upon by other sub- 
stances The lirst chapter gives a very short account of 
the optics of ihe spectroscope, which the author does not 
pretend to treat fully ; then follows a short notice of the 
emission spectra of the metals The absorption bands of 
oxyha:moglohin (scarlet cruorine) and their change to the 
one reduction band of ha.moglobin (purple cruonne) by 
the abstraction ot oxygen^ discovered by Prof. Stokes, 
then comes in for recognition. The remainder of the 
book IS chiefly on the absorption spectrum of blood with 
reference to forensic medicine and its spectrum after the 
introduction of foreign matters and g^ses 

It appears from the numerous references that the author 
has compiled this essay from books and papers rather 
than from observation, and the authors referred to are 
with few exceptions Germans, We think the book is well 
suited for the perusal and leference of the medical pro- 
fession and others taking up this special subject 

fourney in the Caucasit^^ Persia^ and 1 urLty-in-Asia 
Dy Lieut. Baron Max von Thielmann Translated by 
Cnarles Hcneage, F R,G S. Two vols. Map and 
Woodcuts (London, Murray) 

Baron Tiiielmann’s journey, which was made in the 
year 1872, embraced all the Caucasian icgion, 'much of 
the western shore of the Caspian hca, with the long 
stretch of country between Tabrtz, Ililloh, and Beyrout 
Though this is a region about which a good deal has 
been written, the Baron’s nairative will be found to con- 
tain a considerable addition to our knowledge. His 
observations on the people and the anliqiiiLics of the 
countries traversed are especially valu.Lble, while the 
work contains as well much interesting topographical and 
geographical inforinaiion The Baron is an exceedingly 
pleasant travelling companion, and as Mr Heneagc has 
made a thoroughly readable translation, the work will be 
found of value both to the stay-at-home render and as a 
guide to intending tourist. 



LETTERS TO THE EDIT OK 

[ The Editor docs not hold rnponsibtc foi opinions cxpiciscd 
by his corrtspondents Neither can he undc/tace to return, 
or io conespomi ivith ihe writer r of rcjctied manusct'tpis 
No notice IT aiAen of anonymous communications 
The Editor urgently requists torrespondents to keep thtir Utters as 
short as posuhie The pressure on hu space is so great that it 
ts impossible otherwise io ensure the app aranct ei*en of torn- 
munitaUons containing interesting and navel Jails ] 

Structure and Origin of Meteorites 

Tn the abstract of Mr. H C Sorby’s lecture "On the Struc- 
ture and Ongin of Meteorites,” given in Nature, vol. xv , 
P* 495 « reference to the subject of glass globules observed by 
the lecturer m ceilam mctcontes, the condUion in which gUbsy 
particleb given olT by terre^iLrial volcanoes occur, is contrasted 
with that produced artihciBlly in furnace slag by the action of a 
strong blast of hot air or steam. In the furnace slag "pear- 
shaped globules, each having a long hair-like tail,” are aesciibcd 
as being formed, whereas m the case of volcanoes the glassy 
particles are said, when given ofl, to be immediately suhdificd 
OB entering the atmosphere, and to remain as mere Abies, as 
Fele’s hair, or more or less irregular laralnA?, like pumicu dust, 


In fact, the formations in the two instance <; arc closely similar. 
In the crater of Kilauea, in the Island of llawai, wherever the 
well-known Pelc's hair is in procesa of formation, long- tailed 
pear-shaped globules are formed in abundance, and a large pro- 
portion of the "hairs” are to be found with larger or hniallcr 
globules in connection with Ihcir ends. 

I saw the formation of Tele’s hair in two places in the crater. 

In the one instance the formation occurred At the margin ot 
one of the small lakes of molten lava The lake was inclosed 
hv a range of low cliffs, against the bases of which the waves of 
the extiaord manly Auid lava were constantly surging, being kept 
m perpetual commotion by the violent discharge of gases from 
bcueaih. 7 he waves splashed up agmnsL the clifTs and spray 
and large drops were thrown into the air, and on the leeward side 
of the lake were diiven by the wind over the top of ihc cliff sa 
as to fall on a level platform of rock which was even with its 
summit 

The platform appeared as if melted pilch had been splashed 
out all over it, and was covered wilh small masses of pitch-like 
looking lava Those of the masses which had evidently com- 
pletely solidified before reaching ihe platform in their fnll were 
pcai-shaped, whilst In other cases where hardening had not 
been complete, the elongate masses falling in the soft condition 
had become Aattemd into irregular shapes, which showed more 
or less evident Iriices of the coiling of the niaises as Ihty fell 
All ihc masses had tails, Rome short ancl spike-Iike, others long 
and hair-like, and there was every gradation between stiff fine rods 
of transparent lava and the peifecily elastic hair of which a handful 
could readily be r.ikcd together with [he fingers on the platform 
111 a very short time 

In the other instance, the Tele’s hair was Fecn by me around 
one of the small hollow cuiies or Iwa fountains which are con- 
stantly formed in the crater The cone was not active at the 
time 1 saw il It was suiiounded with the small lava masses 
thrown out by it and foiming a deposit closely similar to that 
formed at the margin of the lake, cveept ikal numerous larger 
lumpb occuried amongst the smaller ones 

Very striking objecls in the crater arc large bubbles which 
have been formed m the Java when molten by the escaping gases. 
The surfaces of the bubbles arc composed of extremely thin 
tiansparent lamina', which look just hkt. iJiin green bottle glass. 
Such bubbles are encountcicd at almost c\ery step on the Hour 
of supcTficinlly solidified lava, on which llic vjiiLlur walks in the 
crater. 

A remarkable peculiarity of the Ifiwaian lava is ils ex- 
treme fluidity when in the molten condiliun 'Ihis property 
has brought about the unusual form of the great mountains of 
the island compared of It, which have so gruliial a slope ibat 
the observer can hardly crctlil their great l.cigrit when viewing 
ihem from the sea J [. N Mosklly 

I' Hi-ier College, Oxford 

On the Simplest Coniinuoua Manifoldnesa of Two 
Dimensiona and of Finite Extent 
Ir could hardly fail to be initruriive if Mr I rankland would 
rxpliin the following obvious pamJox in his theory (Nai lire, 
voJ. Kv, p. 515) Bet two '* straight lines ” \oV, i ol', make 
an angle xoL other than a right angle, and consider the shot test 
line I'N from a moving point r m 1 1/ to x\' , horn the assump- 
tions, this IS a "straight line" perpendicular to \\' As P 
moves from o along OL, it will by and bv, according to the 
theory, be at 1/ , that is, on the other Eirir of x\, if our 
"straight lines” ore "of the same shape all alorg " Now, to 
put It algebraically, how dueb the perpendicular come to change 
sign ? It docs not p laa through infinity, for ihe nianiloldncss is of 
hnitc extent it does not vanish eM'cpt when r is at o ; and 
though it 18 conceivable in itself that N should travel to a maxi- 
mum distance along ox and come back again while r moves 0 P| 
yet this contradicts our piincipal assumpiinn, f<>r each perpen- 
dicular will then have two points 111 cominoa with Li'. la a 
door of escape to be found through any interpretaiion of " con- 
tinuous ”? Or, while "there is nothing self-contradictory in 
the definition,” 11 there something In it contradiLloiy of the 
superpobition-piinciple by meaiiB of which lU consequences are 
worked out ^ 

The theory is partly exemplified upon the surface of revolution 
got by bending a hemisphere till it closes up Correspondence 
is pretty close as to points m tlie equator and Ihe simple 1 figures 
bymmctrical to it. C J Monro 

Hadley, Barnet 
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Non- Amphibious BatrschianH 

On colling the attenhon of the Rev. L. Blomefield (fomerljr 
Jcnyni) to the intercsLin^ article In Nature (voI. xv. p. 491) of 
a tree-frog whkh produced ils young without their paaEing 
through the tadpole alage, he has been good enough to allow 
ne to quote a MS note to hu,wor 1 C| " Ob&ervationa on Natural 
History," p 203, which may be useful to persons interested in 
the mailer. It refers to a colony of toads which lived in a cellar 
of Botudiam Hall, Cambs, and without access to water, It 
runs as follows * — 

** See some remarks by Mr. Lowe m the . \nnah ari({ Afa^aatne 
ef Namf al Huiury (No 64, April, 1^3, p, 341), tending to 
show that under certain circumstances where the parent animals 
have no access to water, the reproduction of the tosd and frog ^ 
takes place without the intermediate stage of tadpole He 
meptioni instances of theu- depositing spawn in cellars and young 
toads being afterwards observed Such was probably the case 
with the loads in the cellaii of Bottisham Hall, though I never 
observed the spawn myself " " Sec further remarks by myself 

on this subject in Annah 0/ Nntunil History^ vol xi 2nd senes, 
p. 4^2 See also Naturi<, vol vii. p 401, on * The 'Adapta- 
tion of Animals to l.xtcnial Conditions,’ " 

The following passage occurs in the Rev L, Jenyn’s "Manual 
of British Vertebrate Animals," p 304-5, and bears upon the 
same phenomenon 

Tnton punctalusj Common Eft 
*' This species is subject to considerable variation It is also 
found on land, a circumstance which tends in some degree to 
alter iti characters. In such specimens the skin loses its soft- 
ness becoming opaque, and somewhat comigat«l The mem- 
branes of the back and tail entirely disajipear, causing this last 
to appear narrower and thicker in proportion to us depili The 
toes from being flattened become rounded , the colours are also 
everywhere more obscure. In this stale it is the Lattrta vuli^atts 
of Sheppard and Turion, and considered os a distinct species by 
these and other authors I am, however, perfectly satisfied that 
It is identical with the aquatic kind, and tliat all its peculiarities 
may be traced to the change of circumstances under which it is 
placed . 1 suspect that the period of lime during which 

this species remains m the larva state is subject lo much variation, 
and tnat if anything occur to oblige Ihe young to exchange their 
native element for another before Ihcy would attain their perfect 
form, the gills are cast prematurely lo enable the animal lo 
accommodate itself to its new circumstances The fact of such 
small specimens as Sheppard has noticed being found on land 
is indisputable, but 1 ihink I have generally observed some 
tracei of there having bem gills at no very Jong pciiod before " 

George IIenslovv 

Morphology of ** Selaginclla " 

In consequence of my not having eKpr**ssed myself sufhciently 
fully, Fruf Thi|dton Dyer somewhat misapprehends my remarks 
respecting Sela^ella and Carex, to which he is good enough to 
reply in Nat ure (vol xv, p. 489) , and I shall be glad of an 
opportunity of explaining the nature of the comparison that I 
drew between the reproductive organs m thche two geuera. 

1 purposely avoided asserting that the spike of the one was 
the "homologue " of that of the other ; and 1 thought that ray 
change of expression — “instead of regarding . , as the humo- 
logue . . . we compare It -would sufficiently indicate that 1 
was not raising the question of exact homology at all , but 
merely comparing the male and female slriicturcs of SeUgmella 
(each as a whole) with those of a unisexual-flowering plant 1 
regret that I did not state this in explicit terms 

Notwithstanding what has been wnlten by Sachs and others, it 
appeared to me that the homology between the reproductive organs 
of Cryplogams and Thaneroganis could not be regarded as yet so 
completely settled ax to be put doubt , and I therefore wished 
to exclude, as not material to the line of argument I had in view, 
such questions as to homology as I’rof Thiselton Dyer brings 
forward. He considers that the ovule, and not the ovary, is the 
equivalent of the macrosporangiuin. I did not wish, even by 
implication, either to assert or to deny this fact, and 11 does not 
affect my comparison in the least, for the female structure of 
Carex compnses of course an ovule. He further considers that 
this leaves the ovary unaccounted for; and not only so, but the 
pengyniom and seta also. The essential part of a female 
flower IS the ovule, which may be naked as in Gymnosperms ; 
and the nurounduigi, whether consisting of an open carpcllary 
IcJif, an ovary, hypogynoui scales, corolla, calyx, peripynium, or 


seU are accessories, and any of them may be absent A com- 
panson may surely be made between the female flower of a 
conifer (as a whole) with the much more complex one of a 
diclinous poly pet alous plant, without being vitiated by the fact 
that parts of the latter are unaccounted for ; ami I thought, and 
With due rupect still venture to think, that the macrosporan- 
gium of Selaginella wnh its covering scale, and the female 
flower of Carex witli its covering glume, may properly be 
regarded os comparable. 

Prof Thiselton Dyer had compared Ihe sporangia of Selagi- 
ncUa with the male and female elements of a single hermaphro- 
dite flower, reversing their relative position on the axis ; and 
my object was to show that, as each sporangium had its own 
“lateral appendage," they might be equally comparod with the 
I male and female elements in the separate unisuual flowers of a 
diclinous plant, without reversing their positiA on the axis. It 
was quite unnecessary for me todlicuss which particular parts of 
the phanerogamic flower were the exact homologuei of the 
macro- or micro-sporangia of the cryptogam , and I did not 
intend to express any opinion on that subject 

1 thank Prof Thiselton Dyer for drawing my attention to his 
paper on 6’ /KAcarjj, which, however, I have already hod the 
pleasure of perusing ; for I read everytJung written by him to 
which I have access ; and 1 can assure him that, .as a non-pro- 
fes^ional myself, 1 always receive his opinions with the rcinect 
that 13 their due, alihough in the present instance I cannot adopt 
his view as to the hermaphroditism of the primordial flower, 
lhat subject is, I think, sufficiently important to be discussed by 
abler jiens than mine ; and it was m the hope Lhat it would 
receive the altenlion that it deserves, that I ventured to point 
out the diametncaliy opposite views that had been e'tpre^jscd by 
high authorities Thomas Comhlr 

Newton Ic Willows, April 11 

The Rocks of Charnwood Forest 

The announcement by Messrs. Bouncy and llill (NAiUKt, 
vol, XV p 470), of their disc<rorry oi the intfunvr character of 
the rulge of rock, stretching from Groby on the south-east to 
Bardon Hill on the norlh-west, is a surprise to local geologists, 
they having recognised its tnirusttt character for the last quarli. > 
of a century 

The rocki consLitutmg the “ridge "are called by dilTeu.it 
names — sicnilc, sieniiic greenstone, greenstone, &cc , according to 
the greater or lebs degree of crystaliuiaiion of the components, 
and the abundance, or scarcity, of some ol them Its intrusive 
character is very obvious P'lrst we have Cambrian Rocks on 
both sides (east and west) of the “ridge," and at places near 
Groby these Cambrian locks arc less than half a mile apart 
Second, the tff'ect of the inU Hsion in breaking up the formerly 
overlying beds, is well seen near Markfield, where there art 
I several lowhiUa colled the “Alter Stones , " theie consiBt'almo<sL 
entirely of broken up fragaients of unaltered Cambrian rocks 
I embedded m a grey, coarse, fel spathic base, the JragmenU 
forming more than two-thirds of the mash , similar beds occur 
beyond Bardon Hill, but the quantity of embedded fragments 
15 not so great, but jiieccs are found eight to ten inches square 
quite unaltered, and showing the “ ribboned " structure, red, 
purple, and green bands, so characteristic of the Cambrian rock 
of this area. Over other parts of thiB "igneous ridge” the 
broken and disturbed beds have long since been removed by 
denudation, but the lUbris la found in the “drift," which 
stretches far and wide for miles over the surrounding country 
I think boih Mr Tlowell of the “Survey," who plotted this 
disLnct, and Trof Hull who did the adjoluuig one, recognised 
the intrusive character of the igneous rocks on the west side of 
Charnwood Forest Many other facts bearing on this subject 
are known, but cannot be described in this short note Any nno 
facts discovered by Messrs. Bonney and Hill, in illuAration of 
this matter, wiU be gladly received by local geologists. 

Leicester James Plant 

Patenu of Ceylon 

I no not think Mr. Abba/i suggestion of a possible cause of 
the origin of the Ceylon patenas will be found to hold good to 
the extent he believes it will On the Dimbula patenas rock of 
any kind is very ■caicc, even if you go several feet down, and 
where it docs occur, it u, to the best of my recollection, almost 
always gneiss. On the patena on my property it is certainlv so 
throughout. In part of the Ouvah paUma district, mentionca by 
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Mr, Abbayj the rock Itmcstone, u is proved by its being 
largely qnarned and burned. Moreover, the patena f>oil in 
Ouvan u not of the ordinary worthless quality, at any rate m the 
opinion of planters owning portions of it, as they frequently 
assert that It is aa good as the jungle soil of Dimbula, and the 
neighbouring districts 'What truth there is in this I cannot say 
Further, diough cleared forest land when abandoned usually 
runs into **chena," 1 could show Mr Abbay, if he were to 
return to Ceylon, as 1 wish he would, calcs m which it has run 
into patena. The Diinbula cricket ground is a case in point 
Pendleton, Manchester, April 17 E. Heblis 


Cumming’a Electricity 

In a passage from my “ Introduction to the Theory of Elec- 
tricity " which you quote in a review of the work m Nature, vol 
XV p. 526, occurs a very unfortunate misprint of the word oj for the 
word which seems to have muled your reviewer, and I there- 
fore beg a few lines to correct it The passage m question is the 
statement of Prop 8, p 203, which ought to have been written . 
*' In computing the potential on any closed circuit we may sub- 
stitute for it any closed circuit which is obtained by projecting 
the given circuit by means of lines of force." 

In defence of thu phrase I may perhaps be allowed to point 
out that the dchnition of potential quoted by the reviewer as 
that of Sir William Thomson is not Uic definition of potential 
but of ehitrostatu potetitial at a pointy which is given at 
p. 4^ of my book The plirase potential on an electrified body 
in a held of electrical force is, 1 hold, perfectly legitimate, de- 
noting the work done against electrical forces in moving Llie body 
(supposing all clcctnhcatiun undisturbed by the movement) to an 
inhnite distance out of the field 

The case in point, however, refers to electro-magnetic potenti.!! 
and the potential on the closed circuit really represents the work 
done m carrying the circuit against magnetic forces out of the 
magnetic field. 

1 he phrase suggested ui your review — uiducLion through the 
circuit— 1 had purposely avoided as liable to be confused with 
ordinary " magnetic induction ” m a mass of magnetic iron, nr 
with the " self-induction " of the circuit, or even with the in- 
duced current produced by the movement of the circuit, while 
the phrase potential on the circuit la at once suggestive of its 
own meaning and clear from any ambiguity. 

Rugby, April 19 L Cumminit 

Remarkable Papuan Skull 

I Wl^iU to call your attention to a remarkable Papuan skull 
which Prof Manlega/za showed at the last meeting of the 
Anthropological Society of Italy The upper jaw cunlAincd 
very dibtinctly no less than four molars and two canine teeth on 
each side, all the molars being well developed 

Unfortunately the lower ]aw is missing, but if it corresponded 
with the upper jaw, as we may justly presume — ^the whole skull 
nut showing any abnormality of structure — the total number of 
teeth would amount to forty. There are coses recorded of 
negro-skulls Btiowlng Uiree, four, and five supernumerary teeth, 
but rtght IS certainly an fxtr^iely rare occurrence. 

It would be interesting to know whether museums or collec- 
tiona In England contain any similar specimens. J E 


Meteor 

AbuUI 1050 P.M on the night of Monday, the 16th inst., 
the sky being cloudless and the young moon just sellmg, I ob- 
served a remarkable meteor m the northern heavens. It origi- 
nated near to the star 7 Ccphci, and travelled towards the 
eastern horizon, its path forming an angle of about 35" with the 
perpendicular The head, two or three times as large and bright 
as Venus, was bluish, and left a tiad of yellowish light I took 
it at hnt for a falling rocket, whose ascent 1 had not noticed , 
but its transient existence, its sudden extinction without noise or 
■parks, and the straightness of it^ path, with only a slight zig-zag, 
but DO curve, preclude that explanation 1 think. 

Leicester, April 17 F. T. Mott 


OUR ASTRONOMICAL COLUMN 
The U.S. Naval Observatory. 'Washingion. — Under 
the title "Instruments and Publications of the United States 
NevoI Observatory," the lupcnntande&t has dzculatcd a series of 


photographs of the Instruments at present in use m that noble 
astronomical institution. They are taken by the heliotype pro- 
cess, and comprise (i) the mural circle, mounted 111 1H44, uper- 
ture 4 1 mch , the transit inslrument, 5 33 inch aperture, 
mounted in the same year, and placed in the same room beside 
the mural circle , the smaller equatorial, mounted in 1844, with 
which so much good work has been performed, aperture 9 Gz 
Inch , the transit-circle, by Pistor and Marlins, Berlin, which 
was mounted m 1866, the aperture of tlie object-glass 8 53 inch, 
and the focal length 12 feet i inch , a general view of the grai^ 
26 mch refractcir. of 32 feet 5 8 Inch focal length, mounted in 
1873, and one of the most powerful telescopes 111 Qie world ; 
the clock-work, iS:c. , of Lhix magnihcent instrument is shown on 
a separate plate Brief descriptions accompany these heliotypes, 
and m addition arc drawings made with the zG-inch equatorial 
of the nebula m Orion, the omega nebula, the annular nebula 
in Lyra, and the planet Saturn, Some account of the founda- 
tion of the observatory and a li&t of its publications from 
1845-7G precede the brief description of the instruments of which 
views are presented 

New Vahiaiilk Sjar —A recent number of M fievcrTicr’s 
BulUtin I ntet national contains a notice from MM Henry re- 
specting a vaiiable star in Virgo, which they state has been under 
observation for some tune The period is about seven months, 
and the limits of variation 8m to 14m ; at present iL is near a 
maximum The position foi 1877 oibiii R.A, I2h 27m 32 2s , 
N P D 93'^ 44' 37" 

Early Oiiservahon oi- Solar Srois — In our popular 
astionoinical works (he Chinese are not usually credited with 
the observation of spots upon the sun .iL a distant date fiAubil, 
however, records from the Chinese annals tliat on May 7, 82G 
black spots were seen on the sun’s disc, and again on Aprd 21, 
B32 There are, indeed, few phenomena which ore not noted 
by this observant people, or rather by their watchful astrono- 
mers ; yet, strange to say, the zodiacal light is amongst them. 
And It IS singular that while Kepler's stai uf 1604 is duly re- 
corded, the Chinese annals have no reference to the similar 
object in 1572, wiih which the name of Tycho Brahe is com- 
monly associated. 

CoMEi 1H77 III — The comet discoveicd by M Borclly at 
Mar^i-ilks, on April ij, appears to have been delei ted three or 
four nights earlier by Mr T.ewu, Swift, of Rochei.tei, New \ oik, 
who IS already the independent discuvcrei of more than one of 
these bodicii We say three or four nights earlill*, (or although 
the telegram forwarded to Europe through the SniiLhsonian 
Institution dates the obsei ration on the night of April ir, the 
rough place there assigned agrees more nearly with the com- 
puted position for the previous midnight In circular No xxv 
of the Impenal Academy of Sciences at Vienna, arc elements by 
Dr lloletschck, from liit hrst three night'.’ obsirvaiions, which 
it IS remaiked have " a very great resemblance to those of the 
comet of the year 17G2 '' Ihc follnwing oibil ha" been calcu- 
lated by Mr IJjad from the hrst complete observation at 
Marscilleiy on April 14, om at Mannheim by Prof bchonfcld, on 
the iblh, and a llnnl .it the observatory of Mr J Gurney 
Barclay, at Leyton, on the 19th. For the sake of comparison 
the clementfi of , the comet of 1762, calculated by Burckhardt, 
after a new redii'tion of the I'an^ observations, are annexed 

CuMi'i 1S77 III, CoMEJ 17O2. 
Pcnhelion Passage (G M T.) April 26 9501 May 2S 3345 


Long of Perihelion 

,, Ascending Nude 
Tnclinalion 
Perihelion Distance 


loa 4^ i;i iOf 3 o 

34 ? 53 34S 3 J S 

77 » S'* ^5 3S ij 

I 01089 I 00905 


The motion is direct. It wdl be rcmaikcd that the only material 
diffeience u m the mclination of the orbits to the ecliptic The 
comet of 176a was discovered m the Netherlands, by KUnken- 
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bur^, on M»y 17, and was observed bj Messier and Maraldi at 
Paris until July 2. 'When first seen it was just viiible to the 
naked eye. The interval between the perihelion passages is 
114 91 years, and wilh such period of rerolutton, with the other 
elements of 1762, the descending node would fall about o 27 
from the orbit of Mars and the ascending node at a radius- 
vector of 3 35, or in the region occupied by the minor planets , 
thus the difference of inclination wtll not be easily explained on 
the supposition of identity of the comets, though it must be re- 
marked that elements of the present comet founded upon the 
first few days’ observations may be open to more sensible correc- 
tion than is usually the case 

"The OnsiiRVAToav, a Monthly IIevjew of Astro- 
nomy " — There is ample room for the new astronomical periodi- 
cal, which has been launched by Mr Christie, the Kirit Assistant 
of the Royal Observatory, Greenwich, under the above title, 
during the last week. Its aim 11 to present in a popular form a 
general survey of the progress of astronomy and to afford early 
intimation of recent advances. Such a publication ought to be 
well supported in this country, where astronomical amateurs are 
in great force. The first number holds out good augury far the 
future ; amongst the contents are a report of the proceedings at 
the last meeting of the Royal Astronomical .Socicly, proceedings 
which are not detailed in the Motithly Noticev^ w-hcrc the discus- 
sions following the lending of papers are, as a rule, ignored, but 
which, as everyone knows who has been in the habit of attending 
the meetings of our scientific socictiea, are frequently the most m- 
tere&ting feature m the evening’s proceedings , and we hope this 
point will not be lost sight of in the new periodical There is an 
article on the photographic spectraof stars, a subject known to have 
lately much occupied the attention of the president, by whom it is 
furnished ; the first part of a contribution from Mr Gill, on the 
determination of the solar parallax , remarks on the nebular 
hypothesis, by Mr. Darwin, being an account of an inquiry in- 
tended to suggest a cause which may fill up a hiatus m the theory, 
and an outline cf the results of Dr von Aslen’s [researches ou 
the motion of Encke's Comet, recently communicated to the 
St I’cterb burg Academy , also, ephemendes for physical obser- 
vations of the moon and of Jupiter, by Mr Marlh, whose 
assiblance in this direction deserves the high appreciation of 
observers We will further express the hope that accuracy of 
typography may characLerine the future numbers of Mr Christie's 
publication , it is most nnpoitant that this should be the esse if 
the confidence 4f the practical astronomer is to be secured for it, 
and wc are induced to offer this suggestion from remarking one 
or two inaccuracies in the first number, as on p. 4, where the 
search for an in tra- mercurial planet by the Rev. S J Perry is 
dated in April instead of in March, and on p 27, where Mr 
Swift’s discovery of the comet subsequently found by M. Bor- 
relly, 11 erroneously referred to A pill $, which was the date of 
discovery of the previous comet. 

THE NEBUUE— WHAT ARE THEYf^ 
T)£FOH£ the announcement of Mr. Huggins’s dis- 
covery of the presence of bright lines in the spectra 
of nebulae, it was generally, if not universally, accepted 
as a fact that nebulae were merely stellar clusters irresolv- 
able on account of their great distances from us. This 
view had become impressed on the minds of many of our 
greatest observing astronomers in the progress of their 
work, and is one therefore which should not lightly be 
abandoned. 

It appears to me that Mr. Huggins's observations in- 
stead of being inconsistent with the view formerly held 
by astronomers, are rather conflriiiatory of the correct- 
ness of that view. 

■ Ob a Ckum Tor th« Appearance oT Bright Ldnes id the Spectra of Irre- 
KolinWaiu CluRler^ Va|Kir read at the Hoval Society by E J Slooe, 
M A , F.R S , Her Majcni^l Ailrononier, Cape of Good Hope 
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The sun is known to be surrounded by a gaseous 
envelope of very considerable extent Similar envelopes 
must surround the stars generally. Conceive a close 
stellar cluster. Each star, if isolated, would be sur- 
rounded by its own gaseous envelope. These gaseous 
envelopes might, m the case of a cluster, form over the 
whole, or a part of the cluster, a continuous mass of gas. 
So long as such a cluster was within a certain distance 
from us the light from the stellar masses would predomi- 
nate over that of the gaseous envelopes. The spectrum 
would therefore be an ordinary stellar spectrum Suppose 
such a cluster to be removed further and fuilher from us, 
the light from each star would be diminished in the pro- 
portion of the inverse square of the distance ; but such 
would not be the case with the light from the enveloping 
surface formed by the gaseous envelopes The light from 
this envelope received on a slit in the focus of an object- 
glass would be sensibly constant because the contributing 
area would be increased in the same proportion that the 
light received from each part is diminished The result 
would be that at some definite distance, and all greater 
distances, the preponderating light received from such a 
cluster would be derived from the gaseous envelopes and 
not from the isolated stellar masses. The spectrum of 
the cluster would therefore become a linear one, like that 
from the gaseous surroundings of oui own sun. The 
linear spectrum might, of course, under certain circum- 
stances, be seen mixed up with a feeble continuous spec- 
trum from the light of the stars themselvts. 

It should be noticed that, m this view of the subject, 
the linear spectrum can only appear when the resolva- 
bility of the cluster is at least injuriously afifecCed by the 
light of the gaseous envelopes, becoming bensibly pro- 
portional to that from the stellar masses, and that in the 
great majority of such cases it would only be in the light 
from the irresolvable portions of the cluster that bright 
lines could be seen in the spectium. 

The changes in form which would be presented to us 
by such a nebula might be expected to be small These 
changes would depend chiedy upon changes in the distri- 
bution of the stellar masses constituting the cluster. It 
has always appeared to me difficult to realise the con- 
ditions under which isolated irregular masses of gas, 
presenting to us sharp angular points, could exist uncon- 
trolled by any central gravitational mass without showing 
larger changes in form than appear to have been tlie case 
with many of the nebulae. In my view of the nature of 
nebulic this difRculty no longer exists. 


THE RACES AND TRfBES OF THE CHAD 
BASIN 

O N this subject a most valuable paper has been con- 
tributed to the last number of the Zettschn/i der 
Gesellschaft fur Erdkunde by Dr. G. Nachtigal, one of 
the few living writers entitled to speak with authority on 
the ethnography of Sudan While the great problems 
now being rapidly solved in the portion of Africa lying 
south of the equator are almost exclusively of a strictly 
geographical nature, those still awaiting solution in the 
northern half of the Continent are on Che contrary mainly 
of an ethnological character. The reason of this pointed 
difiTcrence is very obvious Although there are vast 
regions south of the line still unexplored, enough is already 
known to warrant the conclusion that what remains to be 
there discovered is peopled by the same great race hold- 
ing almost exclusive possession of the parts already 
opened up by the spirit of modern enterprise. With the 
sole exception of the extreme south-western comer, occu- 
pied by ihe Namaqua and Cape Hottentots, and of some 
districts also in the south still haunted by a few straggling 
Bushman tribes, the whole of Africa from the equator 
southwards would seem Co be the domain of what is 
now conventionally known to philologists as the Bantu 
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lamily Whatever be their origin, all the countless 
libcs here settled are now at least linguistically united 
into one groupj all of them, with the exceptions already 
spccihed, apparently speaking dialects of home one 
common mother tongue now extinct. Hence however 
interesting the questions that still remain to be settled 
relating to die physical geography of Afnca south of the 
equator, its ethnography, su far as that can be determined 
by the test of language, presents little or no further difti- 
cuUy, 

But north of the equator the case is completely reversed 
Here there doubtless remain to be cleared up some few 
geographical points, such, for instance, as the water part- 
ing of the White Nile and Lak Chad, the course of the 
Upper Shan, and cspcc^lly that o) the Ogoway, so far as 
it may dow north of the line. But on the whole the main 
physical features of this half of the continent maybe said 
to be at last fairly settled. 

Us ethnology, on the contrary, only becomes all the 
more complicated in proportion as our knowledge of the 
land and its peoples increases ^ No doubt we have here 
also one or two widespread linguistic groups, such as the 
Semitic, represented by two of its branches — the Arabic 
111 the Barbary btates and Egypt, and the Himyaritic 
(Lesana Clz, Tigr<^, and Amharic) m Abyssinia There 
15 also the gicat Hamitic family, with Us three distinct 
branches — Egyptian, Libyan, and Elhiopic— occupying 
more than one naif of the Sahara, from about the E. 
long to the Atlantic seaboard, large tracts in the south 
of the Barbary SULcs, parts of Egypt and Nubia, and the 
whole of the Galla country and Somaliland as far south 
as the River Dana or Pqloiiio, where it is met by the 
Waswahdi and other Jhintu tiibts of the eastern sea- 
board. 

But there still remains the pure negro race, properly so- 
called, occupying nearly the whole of the budan in its 
widest sense, the banks of the White Nile, and all its 
head streams, from Khartum to the Victoria Nile, and in 
all probability the still unexplored regions of the Ogoway, 
and of Central equatorial Africa generally, from Cape 
Lopez inland, to the Blue Mountains west of the Albert 
Nyanza, and from Lake Chad southwards to the equator. 
Here we find innumerable negro tribes, dwelling more 
especially in three great centres of population — tlie region 
between the Niger and the West Coast, the Basm of the 
Chad, and the Upper Nile, with all its head streams* 
— tribes generally speaking difTcring as much in speech as 
they would seem on the whole to resemble each other m 
their mam physical features Here live the Wolofs, the 
Veis, the numerous Mandenga and Haussa peoples, the 
Fulahs (who, however, arc not Negroes), the Masa family, 
the Bagirmi, Babir, Nyamnyam, Shilluk, and many other 
Niger, Gambia, Chad, and Nilotic races, all speaking 
idioms seemingly in no way related to each other, and in 
fact possessing nothing in common with any known forms 
of speech beyond the general and somewhat vague 
feature of agglutination characteiistic of most, if not of 
all, of them. Here, therefore, we have many linguistic and 
ethnological puzzles still awaiting solution, and forming, 
as stated, the counterpart of the topographical mysteries 
now being so successfully unveiled m the southern half of 
the continent. 

The Basin of Lake Chad, situated m the very heart of 
this vast region, is peopled by such a bewildering number 

■ A Bli'iltinf proof of ihi'i is aflorded by ihe recont exptditian of Di W 
Yiinker - lLoiie the Ixiwer Sob.4i fiom lU junairm with ih« While Nile ta 
the mtwt wlvenced FgypLian miliLiry sUtion in that direclion He 
ua that betweeii these two points .ire spoken no less hve distinct 

idioms, home of which ere now heard of for ihe first lime 1 licae would aeein 
to be the Nucr, along tlm nshi bank of the Sobat, and the Shilluk, Janghey, 
Fallaneh, and Niiiah on the lefi And lieyond Na«er he reports IJie evui- 
ence ofni.Lny other independent inbei on itia Middle and Upper Snbat, fulIi 
a4 the DonJakj Jibbe, Kunkung, Nikiiar, and Chai, all appcu-ently hpaaking 
dilFcreot IwiRiiaBC^ , „ „ , Mrv . i 

» Reporting luhL year to the Egyptian Govenimcnt on the While riiie 
between Humi and Magungo, Gen Gordon Fuha remarki' " Le pnya 
eat Ufei people , bcaucoup plus c^u'auctpv autre parUe de I'AfnqiM.’’ 


of races, as to have hitherto baffled all attempts at analysis, 
or any general classification based on recognised scien- 
tific principles, Here we find dwelling either separately 
or together, branches of the Semite, Hamitc, Ftilah, and 
Haussa races, though none of them, except the Semite 
Arabs, in any considerable numbers. Here is further re- 
presented every variety of the myitcnous Tibu people, 
who elsewhere share the Great Desert with the Twareg 
(Tuareg) Berbers — Teda and Dasa, that is, northern and 
southern Tibus, Tibus pure and mixed, nomad and 
settled. Here also arc the Kanembu,^ or people of 
Kanem, who are Tibus one degree removed, and the 
Kanun oi Magomi, the ruling race in Bornii, who may 
be described as Tibus, or rather Kanembu, in the third 
and fourth degree, in other words, half-caste descendants 
of Kanembu and the Aboriginal Negro inhabitants of the 
land. Here are, moi cover, the Margi, Mandara, Makari, 
Logon, and other members of the Masa or Mosgu family, 
in all probability akin to, if not the collateral descendants 
of, the So or Sou people, now either extinct or absorbed in 
the Tara, Manga, Ngalniaduko, Dalatoa, and other 
Kanun tribes Here, too, are the licdc, Babir, and some 
other independent or unclassified Negro peoples, frag- 
ments of the Kuka and liulala from Lake Fittri, and 
lastly, the Bagirnii from the neighbourhood of the Middle 
Shan, and apparently connected with the Jur and Dor 
tribes on the western head waters of the White Nile, thus 
forming a sort of connecting link between the Nilotic 
Negro tribes, and those o( Central Sudan 

All or most of these data were doubtless previously 
known, at least in a vague or general way ; but thanks to 
Dr Nacliiigars careful investigations on the spot, we arc 
now for the first tune enabled to form a clear idea of the 
various geographical, political, social, and linguistic rela- 
tions of these different peoples, one to the other Unfor- 
tunately in his elaborate monograph he treats the whole 
subject under the threefold division of races in Kanem, 
Hornu, and the lake islands, a political rather than an 
ethnographic distribution, which is all the more confusing 
that several Kanembu tribes, such as the Sugurti and 
Tomaghcri, aie now settled also in IJornu, while on the 
other hand several Bornu oi Kanun people, such as the 
Magomi of Full on the cast coast, the Bulua, Malemia, 
and Ngalma Dukko, have found their way back to 
Kanem, whence then forefathers ongm.iUy migrated 
westwards. 

The inconvenience, however, arising out of this ar- 
rangement of the subject matter is largely obviated by 
the excellent coloured map accompanying the paper, 
without which It would in fact be scarcely intelligible to 
the ordinary reader It will therefore be necessary in the 
subjoined rlsume of Nachtigal’s conclusions to depart 
somewhat from his triple division, and give a gener^ 
classification of all the Chad races, based rather on their 
permanent linguistic and physical affinities than on llieir 
accidental political relations, while in all other respects 
closely adlienng to the data supplied by him. 

The map above referred to is sh.ided in ten different 
colours, corresponding to so many distinct peoples But 
one of these colours comprises four not yet classified 
Negro tnbes on the west and south-west frontier of Bomu, 
between that state and the adioinmg Haussa states 
further west. On the other hand, the Uagirmi are not 
represented at all by any of these colours, so that four 
more shades would really be needed to embrace all the 
Chad races, while even then excluding such more remote 
peoples as the Adamawa on the south-west and the 
Fulahs on the west. 

It thus appears that all the peoples dwelling either 
round about the Chad or on its numerous islands may be 
grouped under the subjoined fourteen main divisions . — 
(i) Tibus rTeda, Dasa, and Knjam) , (2) Kanembu ; 

■ The suffix f'tt IS limply the plural of ihc |i»‘rsoriil "iiiffi* tna h {tHrMfny* 
= a native of Kuiim , A'lrmwo/i — the jidople of Jt.inein 
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(3) Kanun or Magomi ; (4) Masa or Mosgu ; (5) Ycdina 
or Buduma and Kun ; (6) Bulala and Kuka ; (7) Dana 
or Danawa ; (8) Bede , (9) Nfsisem ; (10) Kerrikern ; 
(ri) Dabir ; (t 2) Hagirmi ; (13) Hau^sa , (14) Arabs 

I- Tjbus, of whonij as already stated, every variety is 
represented. They occupy the greater part of Kancm 
proper and are found on both banks of the Komodugu 
Voobe in Bornu, between the 12° and 13° E long Pnn- 
crpal pure nomad Tibii tribes Gunda, Atercta, Worda, 
Jiiroa, or Osumma, Mad a, Wandala, Dogorda, with a 
total popuUtion of 13000. Principal pure settled Tibu 
tribes Salemea, Beggaroa, Aborda, Nawarma, Oreddo, 
and Dillca, numbering altogether 4,400 Mixed and 
doubtful Tibu tnbes Gadawa, Kumosoalla, Hawalla, or 
Famalla, Midolea, Jinoa or Mallcmin, say 10,500, giving 
a total of 27,900 Tibus in the Chad district. 

2 Kanemtuj, dwell principally round the eastern, 
northern, and western shores of the lake, therefore, as 
already remarked, both in Kanem and Bornu. Their 
principal tribes arc the Sugurli and the Tomaghera or 
Tomagheri, both in Kanem and Bornu ; the Konku, 
Galtabu, Kuburi, Kunkinna, &c.j with a total population 
of over 1 3 , 000 . 

3 Kanuki, the ruling people of Boinu, and by far the 
most important nation m the Chad basin Nachtigal pro- 
poses two deiivations of the name ' first from the Arabic 

^y*-nCir flight, and the Kanun prefix Aa, implying the 

concrete idea of “ the people of light,” as the first heralds 
of Islam in the Pagan lands occupied by them. But this 
mixture of dements from two radically distinct languages, 
though perhaps interesting to Mr. J C. Clough and other 
advocates of mixed languages, can scarcely be meant 
seriously. It is as if the first English settlers in the Fiji 
Archipelago were to announce themselves as the “lumen- 
bearers,” as the first messengers of the “ lumen evangelii,” 
or “light of the GospeV natives of those islands. 

Second, and much more probably, a corruption of A'<i- 
Hfmn, implying their Kanem origin, already referred to 
Principal Kanun iribcs in Kanem . Bulua, Anjahbu, 
Rogodobu, tiiradull, Biriwa, Mclcmia, Forebu, Ngalma 
Dukko, the Magomi of Full, and Dalatoa. These last, 
though claiming to be considered a Kanun people, being 
really descended from slaves of other races subject to 
them. Principal tribes in Bornu 'fhe Magomi or Ka- 
nuri proper, the Tura, Manga, Nguma, Kai, Ngallaga, 
Ngalmadiiko, Ngomatibu, Ngasir, See , with a total popu- 
lation of about 1,500,000. 

4. Mo.sgu or MAiA family occupies the region south 
of the Chad as far as Adamawa, and seems to belong to 
the same lacc as the extinct So and other autochthonous 
peoples of Bornu either extirpated by, or absorbed in, the 
Kanembu invadcjs of that region Principal tribes 
Margi, Mandara, Mek.iri or Kotoko, Logon, Gamergu, 
the unsettled Keiibina, and the Mosgu or Masa proper 
Masa IS the name by which they call themselves. They 
may number altogether about one million. 

5 Yedina, or Buduaia and Kuki, are the two native 
laketribcs, the former dwellingon the great central group of 
islands, the latter on the Karka, or smaller South-eastern 
Archipelago. Yedina is the proper name of the first, 
Buduma being the name by which they are known to the 
Kanun, from Jin and the suffix mn singular (for 
the plural dii), meaning the “ hay-people '* They are 
fierce and daring pirates ; the terror of the surrounding 
nations. 1 he Kun, so called by the Arabs and others, 
call themselves Kalea or Kaleama^ and are undoubtedly 
akin to the Yedina, though the two languages vary not a 
little. Principal Yedina tnbes , Maijoja, Maibulua, Buja, 
Guna, Margauna, Jillna ; numbering from 15,000 to 
20,000 altogether. Principal Kun tnbes ■ Angna, Media, 
Kadiwa, Toshea, Karawa, Kalea. 

G, BUI.AL.V and Kuka, kindred tnbes, originally from 
r.akc Fitlri, whilhei most of them seem to have returned. 


Some of the Bulala have withdrawn to a few of the 
islands in the lake, but jhe four following tnbes are still 
in Kanem Mgijem, Dedde, Sarabu, andTirra, all off the 
south-east shore of the lake. The Kuka are now found 
only in Gujer, in the same neighbourhood. They jointly 
number about 5,800 

7, Dana or Danawa, called by the Arabs Haddad^ 
and by the I^asa or Southern Tibus Azoa, both terms 
meaning “ Smiths,” occupy a compact temtory at the 
south-east corner of the lake opposite the Kono group 
of islands inhabited by the Kanembu. According 10 
their tradition, the Danawa are half-caste Manga Tibui 
and Bulalas, but they now speak a Kanun dialect. 

8 Bfde, about 12“ 30' N. lat., ii°l Unci«..ii,d nbanEinkl 

E. long. Negio tnhea on Lha writ 

O NGI'jEM, 12°N Ut.lTE long (^«n<r 'oulh-wwl frontur 

10 KERRIKERHI, It 3 ® N lat , ward', on ihi Hauiu 
II” E. long SiAiea, and Southwards 

11. BAHIR, II“ N. lat., 12" E long.J Adsmawa 

12. Bauirmi, along the eastern or right bank of the 
Lower Shan, with undefined southern limits, and extend- 
ing north-eastwards in the direction of Lake Fittri and 
Waday. Are closely related to the Sara tribes of the 
Middle Shan, and arc also connected with the Jur and Dor 
dwelling on some of the head waters of the White Nile. 
Some of the Bagirmi arc settled in Bornu, where they 
are called Karde, possibly through some confusion with 
their northern neighbours, the Kredas of the Bahr-el- 
Gharal, who are Dasa or Southern Tibus akin to the 
Sakerda further up the bed of that now dried-up stream. 

13 Hai/ssa communities exist in one place only in 
Bornu, the district round about Giimmel, on the 13" 
parallel and the 10° E long north-east of Kano 

14. Arab 'Ikiues are found both in Kanem and 
Bornu. The principal Kanem tribes are the Tunjer, 
Ulcdsoliman (Wassili), and Mgharba, about 80,000 alto- 
gether The principal Bornu tribes arc the Auladhamed 
and Salamat, numbering perhaps 100,000. Many of them 
have become in some respects assimilated to the sur- 
4'ounding Kanun people, but still hold tenaciously to their 
Semite speech. “ I have met with Arabs settled in Bornu 
for a series of generations, near the centie of the king- 
dom, and who were still so little acquainted with the 
Kanun language that I was obliged lo act as their inter- 
preter” (Nachtigal) These Bornu Arabs are called Shoa 
by the Kanun, and are carefully lo be distinguished from 
those Ai abs who occasionally make their appearance in 
these regions, cither as marauders or traders from the 
Barbary States 

Though mainly ethnological. Dr Nachtigal’s paper is 
introduced with a few geographical notes, which, how- 
ever, present little or no novelty. The lake is described 
as about 27,000 square kilometres in superficial area, of a 
triangular shape, open and navigable in its western sec- 
tion, but .ilong Its eastern shores crowded by a large 
number of islands m many places separated only by narrow 
ch^nels one frpm the other. The upper course of its 
one great affluent, the .Shan, still remains to be deter- 
mined, the writer merely remarking on that point that ic 
flows “in two mam streams apparently rising m the 
heathen landb to the south and south-east of Waday, re- 
ceives a small portion of the rivers flowing down the 
western slopes of the Marra range, and throughout the 
whole jear discharges a considerable volume of water 
into the lake,” The Bahr-el-Ghazal, its former north- 
e.astcrly outflow, has long been dried up, so that the Chad 
has now no outlet of any sort, Us waters being kept by 
evaporation alone at their present variable levels. 

But nothing could possibly be more thorough and satis- 
factory than Nachtigal’s elucidation of the complicate 
ethnography of this region, which he has disentangled as 
successfully as Stanley has just solved the geographical 
problems connected with Lake Tanganyika. 

A H Keank 
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THE "LOST ATLANTIS" AND THE 
" CHALLENGER " SO UNDINGS • 

I T may perhaps not be at first apparent what is the 
connection between those tubes and masses of metal 
and other apparatus on the right and these fossil leaves in 
the cases on the left. Those arc some of the sounding 
apparatus used on board the Challengir in her four 
years’ voyage. They have been brought from the gal- 
leries of the Loan Collection of Scientific Apparatus, where 
they are deposited by the Admiralty, into this theatre, 
in order to illustrate the method by which deep-sc\ 
soundings and temperatures are ascertained. It is the 
results obtained from soundings in the Atlantic Ocean 
alone that w'e shall consider this evening, While the 
working out of these results, as shown in the diagram, 
has been accomplished by the staff of the Chaitem^er^ 
there arc some few other ships to which passing allusion 
will have to be made. These fossil leaves, deposited by 
Mr. J. Starkie Gardner, F G.S , arc alio brought in from 
the Loan Collection It is not these particular leaves we 
have to consider ; these are all English but we shall 
have to consider the teachings of collections of leaves 
similar as regards their manner of preservation, obtained 
from different parts of Europe and America There are no 
specimens at present in the collection besides these, though 
until recently there was the small typical collection of the 
Baron von Eitingshausen These English specimens 
will, however, serve our purpose very well as illustrations 
CO convey an idea of what Tertiary fosbil leaves look like 
The connection between these two subjects is here We 
are going to consider certain past vegetations which are 
made known to us by their fossil remains The study of 
some of them led Prof Unger by a process of reasoning 
that Will be presently indicated, to the belief that there 
existed in Tertiary times land between Europe and 
America by which the ancestors of the plants gradually 
travelled from America to Europe It is now seventeen 
years ago that Prof Unger proposed to call this hypo- 
thetical land the Island of Atlantis i—the sunken island 
or lost island of Atlantis. It was, no doubt, what our 
American cousins would call “ a big thing " for a 
botanist to do, to “ create” a former land in mid-ocean 
simply because he wanted it to account for the migra- 
tion of the ancestors of fossil plants he had studied, 
and to do so without a particle of physical evidence. 
It was the first time m the history of geological science 
that so bold a step had been taken. The arguments by 
which Unger arrived at his conclusions were criticised 
at the time and another route for migration by the Pacific 
was suggested ^ Whatever may be opinions as to the 
value of the evidence on which Prof, Unger based his 
“lost Atlantis^' wc now know from the Challeni^er work- 
ing out of soundings that not only a “sunken island,” but 
a ridge does he in mid- Atlantic between the Old and New 
World. 

Our subject groups itself into three divisions ' — (i) 
Tertiary fossil plants ; (2) Deep-sea soundings ; (j) the 
“Atlantis ridge.” 

[The lecturer then turned to the fossil leaves, and de- 
scribed their manner of preservation and the conditions 
under which they are met with, and referring to diagrams 
and tables explained the meaning of the word Tertiary ] 
No one now doubts these are really the remains of plants 
that grew and are not lapidts sui ^tneris. In comparing 
them wiih living plants and determining their affinities there 
are many difficulties to be encountered. The remams them- 
selves are often fragmentary. Even when they arc loierably 
perfect the comparisons have to be made for the most 
part with specimens in herbaria, and the variations seen 

* Ab>trvcl of ft lecture sivan in conheclion with Ihe Lojn Collection of 
^cicniifi^ Afjpjraliis al Soulb Ken^insiDn, March iji, 1B77, by W btr|jlieii 
Milcheb, M A , LL U 

" Fruf Oliver, Nat Iltst Rav Ap , 1B69, Pio/ Asa Gray, Mtm Am 
Acmi , N li.i v(i< vi, p. J77 


in the few leaves of a specimen often suggest that varia- 
tions from different parts of the tree may be considerable. 
With fruits and with ferns preserving the fructi heal ion, 
the determination is safer, but with leaves alone, while in 
some well-marked cases there can be hardly a doubt, in a 
large proportion of cases the doubt is great, When the 
lecturer hrst paid atteniion to the Lowpr Bagshot flora, 
fourteen years ago, bethought, as many unacquainted with 
the subject might think, that with such herbaria as at 
Kew and the British Museum the work of comparison 
would be simple. The nehes of these places will soon 
show, however, that a wide experience and a trained eye 
are needed to refei: to all the species, frequently of orders 
and genera widely separated in the natural classification, 
whose leaves resemble a fossil leaf under consideration. 
Those who may try the work will more readily under- 
stand how it was that a few years ago not a single 
English botanist of note was willing to attach any im- 
portance to the determinations based on foaSil leaves 
alone. 

Matters are looking more hopeful now, partly because 
more perfect and well-marked specimens are being 
frequently added to museums and private collections, 
and partly because the writers of monugraphs on any 
living order are now beginning to adopt the plan of 
adding what is known abiut its fossil fuirms There can 
hardly be a doubt that the solid reliable progress in the 
detennmaiion of fossil leaves is to be inide alone by 
botanists who select a particulir group of plants for ex- 
haustive study, and include such fossil forms as they find 
no hesitation in admitting. Gpneral botanists of even 
great experience may make go^d guesses, hut nothing 
hlioit of the detcrniinalion of a specialist can be regarded 
as absolutely safe, even if that may be considered so. 

While the feeling of English botanists a few years 
ago was as described, there were on the Continent 
some few whose hesitation with regard to fossil leaves 
did not prevent them from trying what could and 
what could not be done in the way of identification. 
[The lecturer then referred to the work of continental 
botanists, especially of Hcer and Unger, and alluded to 
the confirmatory evidence which in some cases had 
occurred of fruits being found subsequently from the 
same locality as leaves, whose determination had been 
attempted] Unger compared the Tertiary flora of 
America with that of Europe, and in i860, in a lecture 
called ‘ Die versunkene Inscl Atlantis,” made a com- 
parison between the two, and detailed the steps by which, 
after twenty years' study, he had been led to the conclu- 
sion that the European Tertiary flora had a North 
American character There have been two theories re- 
specting the origin of plants in particular areas. One ii 
that the plants of that area have been created there as 
fully developed as met with ; another is that they have 
been partly the result of evolution in the same district, 
and partly or entirely the result of immigration from other 
districts. [Starting with familiar illustrations of the 
cfiTecls of climate on plants, the lecturer proceeded to 
show how planes retreated before cliinatal conditions that 
were hostile to them and spread where the conditions 
were favourable, in some cases changing ihe elevation at 
which they grew, m others changing their area ] It was the 
consideration of the miijration of the planis that led Prof. 
Unger to believe that a high proporcian of the European 
Tertiary forms had come from North America. 

It would occupy too much time and would fulfil no useful 
purpose in a popular lecture like this, to give m detail the 
diia on which he based his conclusions Krisumk of 
them in a form convenient for reference may be found in 
a rranslacion of his lecture in the Journal of Botany of 
January, i86j. Believing the evidence was sufficiently 
strong that the Tertiary plants he studied had come from 
North America, he proposed a hypoihriical land between 
the two as the route by which they had travcllL'd. 
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He took the name of hit hypothetical land from a 
Ic^nd met with in the "Tlmsus” of Plato. In a con- 
versation between a priest of Sais and Solon, when in 
Ef^pt, mention is made of a ^eat island ol Atlantis, 
situated beyond the pillars of Hercules, where lived a 
powerful nation that ruled over Libya as far as E^pt, 
and over Europe as far as Tyrrbenia, They tried to 
subjugate the Hellenes, but that heroiQ people defeated 
them. At a later period, during severe earthquakes 
and great Hoods, the island of Atlantis sank into 
the ocean. Such m brief outline is the legend, [The 
lecturer, alluding to the translations of Jowett and 
Whewell, referred to the puzzle this passage had been to 
students to know where an Egyptian priest could have 
known such a legend, or why (possibly) Plato had in- 
vented It, and alluded to one explanation that it was 
probably an exaggeration of some local phenomenon. 
In the Journal of Botany for January, 1865, a list of 
the literature of the subject is given.] This is as much 
as time will allow to be said to indicate the nature of the 
reasoning by which Unger, on the evidence of plant 
remains in Europe and America, conjectured former in- 
tervening land between the two, and why that hypo- 
thetical land was called the sunken or the lost 
island of Atlantis.^' 

We now turn to the ChnlUn^er soundings, and with 
these must be mentioned those of the United States ship 
Dolphin^ the German frigate Gazelle^ and the British 
ships Hydra and Porcupine. The generalisations of the 
soundings taken by these vessels, with inferences drawn 
from bottom temperatures, have been worked out by the 
staff of the Ckallenqrr^ and a contour map has been pre- 
pared, of which the features which bear on our subject 
are reproduced m the diagram. Some of the most im- 
portant soundings were taken from the herself, 

and as the working out of the whole results have been 
performed by the staff of that ship it is not unfair, at any 
rate in a short title for a popular lecture to mention only 
“ Challenger soundings.” That there was no feeling of 
international jealousy on the part of the Challenger staff 
IS fully evidenced by the fact that the northern portion of 
the ridge has been named after the Dolphin, 

Before referring to the results it may be of interest, as 
we have some of the Challenger apparatus here, to speak 
of the method of deep-sea soundings. 

[The lecturer then briefly sketched the history of deep- 
sea soundings, alluded to the impulse given by the laying 
of cables, and mentioned how the improvement in me- 
chanical appliances made possible now what was impos- 
sible a few years ago 1 

The line used is about one inch in diameter ; on this 
the twenty.five and seventy-five fathom distances are 
marked with white thread, interwoven, the fifty by red, 
and the 100 fathoms in blue. By this means the amount 
of line paid out can be easily ascertained. The weights 
to sink the line arc so arranged, that when they touch 
the bottom they release themselves. There are several 
modiflcations of this apparatus, but the principle of those 
used on board the Challenger is that round flat weights 
with boles through them are placed one above another 
with a rod or tube running through them, the number of 
weights depending on the expected depth. To the 
bottom of the lowermost weight a wire ring is fastened, 
and a wire passes up and is fastened to a spring at 
the top of the tube The tube is then attached to 
the line. So long as the strain of the weights is on this 
spring it remains closed. Directly the weights rest on the 
bottom the strain is removed, the spring opens, the wire 
is released, and when the line is hauled in it brings up the 
tube only, leaving the weights below. For taking tem- 
peratures a cup lead is generally used to sink the Ime, 
to which self-registenng thermometers specially arranged 
to withstand great pressures are attached at every 100, 
and sometimes at every ten fathoms. It is not necessary 


here to speak of dredging, nor of the means for brlnglM 
op water or samples of mud from the sea bottom, 
have now only to speak of soundings and taking tenm- 
raturcs. In both operations the line Is passed tl^ough a 
pulley -block, which is attached to a group of elastic 

accumulators/' the object of this being to break the 
shock of the roll of the ship. 

Dr. Spry, writing about the Challenger voyage, has 
said — 

** It has been found that in all deep soundings it is 
necessary to use steam power. No trustworthy results 
can be obtained from a ship under sail, as even in the 
calmest weather the heave of the sea or the surface 
current is sufficient to drift the ship in a very short time 
a considerable distance from the place where the lead 
was originally let go. . . . The first thing therefore to be 
done IS to shorten and furl all sail and bnng the ship 
head to wind, regulating the speed in such a manner 
as to avoid forcing her through the water.'' 

The soundings and temperatures obtained by the Chal- 
lenger have been from time to time issued in special 
reports, of which there have been seven. In the seventh 
IS given a map on which the soundings have been marked, 
together with those of the other ships already mentioned. 
On this map the ridges and deep basins have been con- 
toured, and where soundings have been wanting the 
bottom temperatures have been taken as a guide of the 
probable position of the separating ridges. For the 
Challenger ridge there are plenty of soundings and nearly 
as many for the Dolphin ridge. The connecting ridge is, 
however, assumed from bottom temperatures. 

It 15 on this map our diagram is based. 

Having now obtained approximately the contour of this 
ridge, which throughout the greater part of its range is 
known as a fact from actual soundings, there are some 
few speculations concerning it which naturally present 
themselves for consideration. In the first place it will 
be noticed that along the ridge itself there are four places 
where it rises to dry land, at the Azores, at St. Paul's 
rocks, at Ascension, and at Tristan (fAcunha. In the 
deeper basins there is land rising above the sea-level at 
Fernando de Noronha, at Trinidad, and at St Helena. In 
the deeper basins too there are five soundings which show 
a depth of more than 3,000 fathoms. These are given on 
our diagram. The greatest depth recorded is 3,4^0 fathoms. 
A glance at the Challenger map on which the soundings 
are marked m figures is sufficient to show that if the con- 
tour lines were drawn at every 250 fathoms the Atlantic 
would be found to be diversified by hills and valleys 
Geologists are familiarised with invoking former rises and 
falls in land to account for some of the facts they study. 
Indeed m some cases it seems almost as if if were believ^ 
that the axis of the earth may be shifted and its ice-caps, 
its soil-caps^ and its continents moved about with im- 
punity to suit any particular theory. At any rate it would 
not be received as a startling idea that the whole area of 
what is now the Atlantic has been dry land. True we 
know that deposits are now being formed on the floor of 
the ocean, and at different rates, and consequently pro- 
ducing different thicknesses , rivers carry material which 
IS spread out according 10 conditions over larw or 
small areas, and so produce variations m the thickness 
of their deposits , and perhaps allowance must also be 
made for currents. These circumstances may to some 
extent modify the relative levels of parts of the 
ocean bottom. But they could hsrdly account for 
such extent of variations in the bills and valleys as 
are met with. Some of the ridges may be the result 
of submarine elevation analogous to that which has raised 
high mountain ridges elsewhere, and in this case has never 
brought the ridge above the sea except in a few peaks. It 
must too be remarked that if we admit the ridge tlirough 
its whole length to have been dry land, it docs not neces- 
sarily follow It was so all at the same tune. There is not, 
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however, any readily apparent argument againit the 
theory that it haa been all dry land and at one and the 
■ame time. Let us for a while assume that it was, and 
let us then see what facts about climate we may infer 
with regard to it. 

There are no doubt many other places besides those 
already known where the depth exceeds 3,000 fathoms. 
Let U8| however, take the group of the known three which 
nin in a line north-east and south-west, and are respec- 
tively 3,450, 3,200, 3.250, and we may assume that they 
represent a valley line. Let us suppose that ihe area is 
raised till this valley is dry land ; what then will be the 
height of our ridge, and what will be the highest peaks 
of the country ? To the north-west of the valley, distant 
about as far as from here to the Grampians, would tower 
the peaks, now the islands of St Paul’s Rocks, and 
Fernando de Noronha, rising some ^0,000 feet ; and 
to Ihe south-east would rise Ascension to a similar 
height The "ridge” itself would be about 15,000 feet. 
There is no reason whatever for supposing that the 
ridge IS a table land. On the contrary, it seems more pro- 
bable, judging from the variations in the soundings, that 
It was diversified with hills and valleys. Now a ndge of 
this elevation would, in all probability, have a snow cap- 
ping even at the equator. Astronomers tell us that in 

former” times the earth's atmosphere was higher and 
its pressure greater than now, but that was in a very 
1 emote past, and we may fairly assume that at the time 
of this ridge being land the atmospheric conditions were 
much as now. Wc should 4 hus have a mountain ridge 
with hot valleys and every variation in temperature 
according to height ; so that sa far as temperature is con- 
cerned botanists would have no difficulty in accounting 
for the migration across the equator of plants that would 
be killed by great heat. With regard to the part of the 
ndge between Europe and America, answering to Unger's 
** Atlantis," the soundings are more numerous. The 
undulations seem to have been many, and the general 
elevation was probably not more than 9,000 feet, unless 
the original depths arc masked considerably by a deposit 
of globigenna-ooze Some peaks — now the Azores — still 
remain above water. When the ndge sank is a ques- 
tion on which we have at present no evidence. The 
whole subject is sllll young, and we have much yet to 
learn. 

In conclusion the locturor said . 1 hope I have given 
sufficient prominence to the distinction that must be 
drawn between fact and inferences from those facts. 

I should be very sorry for anyone to go away from this 
place and say that they heard a lecture at South Ken- 
sington in which they were told that there formerly was a 
continent ninning down the middle of the Atlantic, and 
that there was a lofty mountain ndge along it, capped 
with snow even at the equator. 

1 wish carefully to point out to you I have made no 
statement of the kind. I have simply told you the fact 
that a ndge less than 1,000 fathoms beneath the ocean 
runs down mid Atlantic in a sinuous course, whose 
contour is roughly indicated by the diagram That on each 
side of it are ocean depths, twice and in some cases thrice 
the distance it is below the sea-level. That tf these 
depths were once land valleys, as geologists have no diffi- 
culty In believing possible, then there would be a ndge 
ninning noith and south along the area of what is now 
the deep Atlantic, ranging from 9,000 to 15,000 feet above 
ihc sca-tevcl, and that tf the atmospheric conditions were 
the same then as now, judging from what we know of the 
Andes under the equator at the present time, there was 
probably a anow-capping. 

Such a land-connection between Europe and America^ 
if it existed as late as Tertiary tunes, would meet the re- 
■qttlremerts of Unger’s hypothesis, varying in height as it 
sank, and the whole ndge would afford a solution of any 
difficulty botanists may have on the score of temperature 


in accounting for the mimtion of cold-loving and heat- 
shunning plants across the tomd zone. 

The remarks at the conclusion of the lecture, in refer- 
ence to its being the last of the leries, we have already 
reported at p. 49a 


REMARKS ON THE INVESTIGATION OF 
CUM A TES 

T O Prof. Balfour Stewart we are indebted for the 
separation of meteorology into its two great divi- 
sions of physical and climatic. The latter 1 have pro- 
posed to separate into two sub divisions, viz , normal and 
abnormal. The first of these subordinate branches in- 
cludes the investigation of the usual states of the atmo- 
sphere in different parts of the earth's surface, as ascer- 
tained by periodic data derived from the averages of 
observations continued for a senes of years. The second 
subordinate branch has for its object the investigaLion of 
unusual temporary disturbances of the equilibrium of the 
atmosphere — such, for example, as storms of wind, by 
means of the comparison of individual observations, 
extending over only a few hours or a few days. 

We need hardly wonder at the disfavour with which 
meteorology is regarded by some men of the highest 
standing in physical science, from whom valuable assist- 
ance might have been expected, for we know that there 
is a great want of agreement among meteorologists them- ^ 
selves as to the means of determining even the most im- 
portant fundamental data. For example, It will hardly, 
one would think, be disputed that the essential condition 
in all meteorological inquiries is uniformity in instru- 
mental observation But towards the establishment of a 
uniform international system no progress has as yet been 
made. Points of subordinate importance may have been 
adjusted at the Congress meetings at Leipzic and Vienna, 
but this all-important question remains just where it 
was. To Mr. GLaisher is due the adoption among bis 
observers of the uniform height of 4 feet above the 
ground for thermometers, and one invariable form of 
screen for proteciing them. The Scottish Meteorological 
Society, when establishing their stations in 1855, followed 
the example of Mr. GLaisher by adopting ihe 4-feet 
standard height, and they ultimately selected the form of 
double-louvre boarded protecting box, which I proposed 
in 1864, The Meteorological Society of England have 
also adopted the same uniform system as that in Scotland 
of boxes, and their exposure, and hours of observation. 
But other observers follow different methods, and on the 
Continent it is believed there is still less approximation 
to uniformity than among ourselves. The very first 
matter which should be taken up by home and foreign 
meteorologists is the settlement once for all of the ques- 
tions bow, when, and with what position and exposure of 
initmmcnts are observations to be made Until this is 
done It is impossible to ainve at useful results, because 
the observations which are now being obtained at different 
stations are not comparable the one with the other. Un- 
less there be some such general Council as that lately 
proposed in Nature by Prof. Balfour Stewart for carry- 
ing out this and other important objects, I shall certainly 
despair of the future of this new science. 

But let us now see in what way the mode of 
instrumental observation bears on the subject of cli- 
mate. Climates may be defined as states of the atmo- 
sphere due lo the joint operation of geographical, geo- 
logical, and other conditions more or Jess local, and they 
are judged of by their effects on animal and vegetable 
life. They do not, therefore, depend simply on the geo- 
graphical position on the earth's surface of the disinct 
where the observations are made, but are largely affected 
by various conditions, such as the distribution of land 
and water, the nature of the soil and its covering, and the 
elevation or depression and character of the land at, and 
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adjacent to, the place. Climates are, therefore, frequently 
of a local nature, by which 1 mean of small superficial 
extent. Thus many varieties of climate may coexist 
about the same parallel of latitude, and even over a very 
limited portion of that zone. Instead of sayinf;', then, 
that a whole country such as Britain has a certain mean 
temperature, as ascertained by lumping’ togeiher observa- 
tions made at places of widely different character, level, 
and exposure, we should rather say that there are m that 
island mountainous districts with a certain mean tempe- 
rature, districts of open plain, having another, and 
sheltered districts and valleys having another ; while 
parts near the sea-shore, have their own peculiar cha- 
racteristics. To take a familiar case, we may refer to 
the Isle of Wight, all parts of which, small though the 
island be, can hardly have the same climate as lionchurch 
and Ventnor, which are the favourite retreats of invalids 
in puisuit of health That such local atmospheric distinc- 
tioiii do really exist may at once be shown by a reference 
to the varied distribution of plant life which, though no 
doubt largely affected by the nature of the soil, is never- 
theless to a considerable extent dependent on the exist- 
ence of certain atmospheric conditions. 

If meteorological stations were to be established in 
some place situate in a low latitude — such, for example, 
as the Island of Java, we should be told, ns I have more 
than once been in similar cases, that though 4 feet above 
the ground may be suitable for thermometers in Britain, 
It would be c[uite preposterous r:ir so hot a climate as 
Java. Now if what were wanted was to asceiLain the 
amount of heat emitted directly by the sun, such a state- 
ment might be correct ; for then the instruments should 
be kept as clear of terrestrial influence as possible, and 
by taking proper precautions we might perhaps make our 
observations indifferently at sea or onland But these would 
not be observations of climate, Now, as in the case we 
have supposed, it is the dtmttUs of Java and Britain that 
are to be compared by ascertaining the amount of heat 
communicated to thermometers by conduction and con- 
vec tion of the air which has been heated by solar, and 
roolcd by terrestrial radiation, the observations must be 
made on the islands themsi.lve 5 and not on the sea which 
surrounds them, and by instruments placed at the same 
level above the surface of the ground It has been farthei 
objected that in very hot countries there are large districts 
where cancs or other kinds of jungle vegetation rise much 
above the level of the thermometers, while in Britain there 
is generally a grassy sward nearly 4 feet them 

These differing kinds of vegetation nevertheless largely 
influence the character of climates, and their effects ought 
not to be eliminated even although it could be dune The 
results which have been obtained in a jungle should not, 
however, as 1 have already said, be mixed up with those 
of other places which have a free exposure The tiuth is 
that by adopting different kinds of protecting boxes, and 
by varying sufficiently their levels above the ground, we 
may so far depress the temperature of a hot country and 
exalt that of a colder, as ttisirumentally to equalise them 

There 19 but one mode of getting results which shall be 
comparable, and that is by adopting the same standard 
height and the same standard form of protecting box. 
The results may, however, be vitiated in another way by 
placing the instruments near or under shelter of buildings, 
or still more, by the monstrous system of Axing them to 
the walla of houses ; for masses of masonry or other build- 
ing materials prevent either extreme from being recorded 
by the instruments. It must also be kept in view that 
however valuable continuous registrations may be, m 
showmg intermediate variations of temperature, no photo- 
graphic self-rcgistering thermometer hithei to constmeted 
gives any result which can be regarded as correct because 
It does not record the temperature of the air of the locality 
and is not comparable with those of common theiino- 
meters, nor even, perhaps, is^ever comparable with those 


•f other similar self-recording instruments The house 
or framework with which the instruments arc necessarily 
connected cannot fail variously to affect the mercury in the 
bulb and thus to veil the results The only mode of counter- 
acting this influence is to have common thermometers in 
the neighbourhood placed and protected in the usual way 
and to record their indications eight or twelve times in 
the course of the twenty-four hours 

It must be kept in view that 1 have been speaking only 
of local climates, or those which are subordinate to the 
normal climate due to geographic il position That luch 
^reat climatic 7 oncs due to latitude exist and vary as we 
lecede from the equator towards the poles is abundantly 
evident, both from the animal and the vegetable world. 
The best mode of investigating these climatic zones 
would be to select stations as liUle affected as possible by 
surrounding vegetation, the instruments being exposed as 
freely as possible all round and placed at the same level 
above the ground, and as nearly as possible at the same 
level above the soa, so as to avoid confusion with what 
have been termed the climatic zones ol altitude. For 
this purpose 1 venture lo suggest the use of an instrument 
which I proposed in 1870,* the indications of which depend 
on the healing up of a lai^e quantity of water or other 
fluid contained in a thin glass globe which is freely ex- 
posed to the sun's rays. When the water expands under 
the influence of heat, the surplus fluid escapes into an 
adjoining vessel m which it can be afterwards weighed. 
On the other hand when the fluid is contracted by cold, 
the deficiency is continuously supplied from a connecting 
cistern kept always at ihe same, or sensibly the same, 
level. By this automatic arrangement the whole of the 
heat given out, however inegularly, by the sun, is con- 
stantly treasured up The readings of maximum and 
minimum ihermometcrs would also serve to correct erron 
due 10 the proximity of the tubes and cisterns of the 
instrument to which I have referred. The difference 
between the results of this and the common thermometer 
is the continuous registration of the alterations in bulk 
pioduccd by the variations of temperature , whereas the 
common thermometer fails to record the many changes 
that take place between Che maximum and minimum 
leadings, and which arc due Lo sudden obscurations and 
revelations of the sun caused by passing clouds during the 
day, while the terrestiial radiation at night is similarly 
affected Even where this instrument is not used it would 
1 think be an improvement on the present system were 
maximum and minimum thermometers kept constantly 
immersed m a laige globe of thin glass Ailed with water. 

Thomas Sikvenson 


VOLCANIC PHENOMENA DURING 1875 
T^R. GUSTAV TSCllERMAK’S Minnalo^tuhe Muihal^ 
HH^tn 11876, 2) contain a most intercilmg acoount of the 
volcanic occurrences during the yeai 187S1 *.ompuLed by Vrof, 
C W C l*uchs. In the sliuit iniroductiun Dr Tucha expreaui 
his regret that tlie scieuLific academics and societies Ho not give 
more general attention to this most imporiant branch of geolo- 
gical TCbcnrch, and pomts out llv^L through the numerous and 
uDivertal rclnliuiia of the instituiions m question the statistics of 
volcanic erupLions and earthquakes would become far more cor- 
rect in details and numberE, than it is in Ins own power to make 
them The publication of the valuable jnfonnaiion now given 
by Prof, P uchs Lherefore all the mure deserves the highest praise 
and attention Dr FuLhs divides ihc events into two clssBCj, viz., 
eruptions and cartfaquakcb The first volcano treated of is — 
A/wrf— After the short eruption of August 35, 1874, which 
lasted uniiL the beginning of beptemher, the mountain was per- 
fectly at rest Early in January, 1875, there were signs of new 
activity 111 the shape ol repeated shocks, which, on the 0tb, 
caused considerable damage near Acircale But ihe shocks de- 
creased again both m frequency and intcn'*ity, and a new period 
of rest ensued until the lieginDUig of October. At that tune a 
small ciatcr on the soulh-side of tlio mounlain beLamc slightly 
acUve. From December 19, smoke mixed with reddish vapours 

■ Ji. '*r f S/'- , ijI m p ir+ 
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was seen to rue, and the refleclion of subterraneous fire could 
be seen from Acircile. 

Vesmuus — With the exception of a small croption on July 16, 
1874, tbu mountain had only given olT clouds of smoke, and 
liad come to complete inactivity by the end of that year. From 
January 3 to 6, 1875, slight earthquakes and subterraneous noises 
were remarked, but they remained without further consequences 
Ordy m December the incLinalion to activity seemed to return. 
In the interior of the Urge crater of the lost eruption considerable 
changes took place, a great portion, towards the south-east, fell 
in, and thick clouds of black smoke roiiC at tins sfiot On the 
20th the glow of fire was seen m the crater, and all othci pheno- 
mena increased m intensity, however, without it coming to an 
eiuption by the clobc of tlic year 

htlatid — The eruptions which occurred in this country during 
1875 are the moiit important ones of all. They were numerous 
and followed each other in quick &ucces^iun, faume nf them wnh 
extreme intensity The brat one was a bide- eruption uf the 
Vatna, which began with vehement earthquakes on January 2 
A broad stream of red-hot lava broke forth on the following day 
and continued to How until the third week of Fehmary About 
this time a second eruption began in another locality This was 
preceded by n copious fall of a«ihca spreading over Kelduverfet 
The crater of thi*. second eruption Ucb witluii one of the largest 
prehistoric lava firldb, called Odarliaun A third eruption took 
place on March lo to the north of the latter; no less than sixteen 
small craters ejected masses of red-hot slakes, and more to the 
west B broad btream of incandescent lava flowed fur several days 
to a distance of 6ou ) aids. The fourth eruption was perceived 
on the whole of the island It occiined on March 39 on the 
Vatna, and was accompanied by loud reports and subtciTancous 
noise. 7 'he most rcuiarkablt' phenomLnon m this eruption was 
an enormous fall of ashes, which was so dense in Oesterland that 
the bun was daikened and lights had to be lit The ferry on the 
Yfikul river could not penetrate for several days the enormous 
raas&ei of floating pumice-stone, The fall lasted five hours in the 
Yokul Valley, three in the Fljotr Valley, and two at Seydisfjurd 
A sltung west wind earned juiticlcs of these ashes to Lnormous 
distances, j f , to Norway and Sweden (We have repeatedly 
reported on the ashes found in those countries at that time, anrl 
upon their origin ) Another prolonged eruption took place on 
April 4 'i'he active crater this Lime lay to the south of llurfcll, 
and the phenomenon was accompanied by violent explosions and 
the ejection of high garbs of incandescent slakcb. It lasted about 
twelve days The next ciuptioii happened between April 20 and 
34 in the BO-cnlled Obter Mountains Matter was ejected to 
an enormous height and streams of lava overflowed the environs 
to a distance of fifteen miles at a breadth of from 8uo to 3 ,ocx 3 
metres Towards the end of June another new crater formed 
and several lava streams broke forth near Tliingn, between 
Vivaln and the Yokulsan. 'IJie lobt eruption, another very 
violent one, occurred on August 15 .it the bame place aa the last 
Twenty different columns of smoke were ejected, and on the 
next day slakes and red-hot lava followed. 

KM — This volcano, one of the less-known mountains of 
Java, bad a great eruption esily m 1N75, according to news 
dated Febiuary 3 An enoimous stream of lava cumpleldy 
destroyed the bcltlement of llhkar, besides causing gieat damage 
in other localities 

Cehot ut 0 — This Mexican mountain (siLualed at lat 21° 25' N ), 
which ribCb to a height of 480 meties (1,525 mctici above sca- 
level) was believed extinct since the discovti'y of America, its 
first historical eruption taking place m 1870, Another great 
eruption followed on February 11, 1875, together with violent 
earthquakes, which particularly dam.lgcd St Cristobal and 
Guadalaxara On the evening of lebruary lo a fall of ashes 
occurred, luid a high garb of fire rose in the night 

Klauna Loo — A crater on the summit of the Mauna Doa, 
called Mukunweaweo, had an eruption of lava on August 11, 
1S75, but more detailed accounts have not reached Dr Fuclia 
This IS the same crater which somctimeb causes the whole ibland 
of Hawaii to be covered with the so-callcd " hair of the (loddess 
Velc," a fine thread-like obsidian, resembling fine threads of 
Cotton, 

ToHganro ^Thu volcano, iiLuated m New Zealand, was active 
in the second half of 1875, and from time to time ejected Java 
■nd slakes At intervals ^reat geyser eruptions occurred, and at 
pne time more than BAy jets of not water, snrruunded by vast 
eolumns of Bteam, were counted 

Sanform, -Since the last eruption the'fumaroles on the island 
of Santorm were exlremelv active On October 10, 1S75, M, 


Fouqu^ observed numerous openings ejecting gases, not differing 
much from air in a chemical sense During the night they 
showed ihereflcvtion of fire, and the stones surrounding the 
openings were red-hot A Rccond group of fumaroles yielded 
sulphurous, carbonic, and liydrochlonc acids, their tempera- 
ture varying from no" to 310^ C Yet another group qected 
sulphuretted hydrogen, carbonic acid, and water-vaponr, at a 
temperature of 9^-99'’ C 

Speaking of earthquakes. Dr Fuchs gives a complete list of all 
the earthquakes and terrestrial shocks which were felt in dilTerent 
parts of Ine globe during 1S75, and they amounted to no lei? 
than ninety-seven in number, Oi c irring on 100 diflt rent days. 
We regret that our space does n jL permit us lo enumerate them, 
but compeLs us to confine ourselves to an account of the distri- 
bution of their number over the dilTcrent months Thus we 
have III January, 15 , February, 7 , March, 12, April, 7 , May, 
9 , June, 10 , July, 6 , August, 5 ; September, 3 , October, z , 
November, 9 , December, 12 Of fifty- two of which exact de- 
tails could be obtained, thirty -lik occurred in the night On ten 
days carLli([uakes occurred simultaneously m diflcrent localities, 
and fourteen distinct places were repeatedly visiteil by them 
cluiing the year The most lamentable of all— real catas- 
trophes — were those of Cucuta, on May iS, destroying several 
towns and numorou'^ villages, and of St Cristobal and Guada- 
laxara (bebruary ir), which leachcd from the PaLifiL Ocean to 
Leon Very &evcrc were the earthqunke^i of the Lifu Island 
(March zSj, uf Uschak (May 3 5 Lahore (Dcceniber 

12), and ol I’urlo Rico (December 21). Altogether Dr Fuchs 
eblimatcb the number of lives lost m these earthquakes at 20,000, 
nut to bpeak of the great damage to properly In conduit 19^ 
the author gives an account of those earthquakes which were in 
evident connection wuh the eruptions of neighbdu ring volcanoes, 
and aho mentions a few whose causes were undoubtedly not 
volcanic but mechanical phenomena In a short appendix Dr, 
Fuchs gives some details of an eruption which occurred between 
September 7, 1873, and Janu.ary 22, 1S74, on the Island of 
Vnlcano (one of the Lipari Idea), 111 continuation of hu Report 
for 1S74 


JUOLOGICAL NOTES 

Uroi a's Si£RK)c.RAi*ir — A very ingenious instrument for 
taking mathematically accuiate drawings of human crania and 
other objects of natural hisloiy, known as Broca's stereograph, 
baa been lately prci>ented lo the College of Surgeons by the 
President, Mr Pieacott Ilewctt, which will prove a u&cful 
adjunct Lo the systematic study of the important anthropo- 
logical collection now conlauied m the museum It was exhi- 
bited and Its use demonstrated by Prof. Flower at his cunclud 
ing lecture 011 the ComparaUve Anatomy uf Man Among 
recent additions to Ibis department of the culLcction arc the 
iralnaMe senes uf skulU of natives of New Guinea, cullected by 
Dr. Comrie, blaff-Surgcon R N of II. M S BiUihsk^ described 
in the last number uf the Journal of the Anthropological Initi- 
lute , also four of natives of the Navigation or Samoan Islands, 
presented by Dr Fye Smith On several occasions during tho 
course, Prof Flower pointed out the necessity of far larger senes 
of human skeletons and skiillb than are at present contained in 
our miiveums, before our knowledge of physical anthropology 
can be placed on a satisfactory basis, as the individual variations 
are so great that it la only when a considerable senes of any race 
are brought together that their true characteristics can be deter- 
mined 

TKf'iDRiL? ui- Climuing PiANi’S — M Casiniir dc Condollc 
publishes some mtcrcstiug observalioni on the tendnli, of climb- 
ing plants in the Archives Hes Sciences Physiques et Naturelhs 
(January). The expenincnts the author made were suggested 
to him by reading Mr. Darwin's work on the movements and 
habits of these plants With regard to the manner in which the 
curves of the tendnli which are fixed at both ends are formed, 
M de C andolle arrives at the following conclusioiu : — When a 
tendrd of Bryonia^ isolated or not, 1$ fixed at both its ends, its 
upper part soon assumes the shape of a sinuous curve with 
double curvature, just like that of free tendrils But this curve 
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U compoKd of two icgmenla which mre curved in opposite direc- 
tiona. The cumturcB incrcaie gradually in both segments, and 
little by little tranaronn themielves into two screws, of which 
the upper one la turned from left to right The primitive ainuous 
curve very often Espreads over nearly Hie whole of the tendril, 
and in this caae only two screws arc produced, wound, of course, 
in opposite directions In all casts, wilh very few exceptions, 
the number of screws thus produced m the tendrils is an even 
one, and M de Candolle demonstrates that the cause of this 
phenomenon is a simple mechanical law. 

Eybi.kss Crustaceans —A valuable paper on the eyeless, 
cave, and deep-water crustaceans, by M. Alou Humbert, is 
published in the same periodical It is principally a minute de- 
icription of /i/t/Aar^us puteanus^ which M Humbert believes to 
be an ancient genus, descended from a form which is now ex- 
tinct, thus corresponding entirely with Protms^ I^ptoderus^ Aho~ 
pAlhalmus, and othen. With regard to the question whether 
the Ktphat^us found in the Swiss lakea are merely colonics from 
the other animals of the same genus u hi ch inhabit subterraneous 
waters, or whether the revcriic is the case, the author expresses 
himself as follows . — If we suppoie that the genui Ntpharp^us 
appeared before the icc penod, it la impus^ible to say anything 
with regard to its place of origin Ilut, if vi c do not Euppose it 
to date so far back, and only look at the present fauna, 1 incline 
to the belief that of our Swiss lakes oiiginate 

from thoEc inhabiting subterraneous waters When they reached 
the lakes they acclimatised themselves nt depths where they 
found the dorkne.ss sufficiently intense, and m such a zone, all 
but completely dark, where they found the necessary conditions for 
their existence In a more illuminated zone they could not have 
escaped from their eneitiies so easily and could not sustain the coin- 
petitiouwith their fellow- inhabit ants, which possessed better visual 
organs. If we consider the greater dimenuons attained by the 
formE inhabiting caves, it seems that the lake siiccies, although 
living in vaster bodies of water, yet find Ihcmselves in conduions 
which are less favourable to then development and arc suffering, 
OB it were, from atrophy 

Ork-in of THU l'i\iN(.-ro\\i R of Pfes — The following 
interesling experimcnls made with bees, by Herr DunhofT, are 
recorded in the Archw fur Auatouiie und Phystolo^f He took 
some bees from the hive, just as they came out of the cntiance 
hole, and placed them undci a glsia bell at a temperature of 
19" C, (66" F ). First they ran hastily up and down the sides of 
the gloss and flew about in the jar Later on their movements 
became less hasty, and after forty-five minutes they all sat quietly 
together, moved slowly and clumsily. They were no longer able 
to fly about. He let a few crawl upon a pencil, and by giving 
it a jerk threw them into the air ; they fell down perpendicularly 
without giving a humming sound, j.r, without moving Ihcir 
wings. He killed and opened one or two and found their 
honey-bags empty. To the others he then gave a solution of 
sugar, and after they had fed for about 3S or 4 nnoutea he again 
threw some into the air, U hey no longer fell down perpendicularly 
but a little further ofl*, and also moved their wingi, A minute 
afterwards they did not fall down at all but flew to the window, 
they had become the same lively insects as before. If the tem- 
perature is under 19” C they lose the power of flying even sooner, 
and a longer penod elapses before it returns after they are fed 
on sugar-water. In higher temperalures the power returns 
sooner. Herr Donhofl' thinks it probable " that the bee loses 
the power of flying because it does not possess the necessary 
strength to be converted into muscular action, and that this 
strength rctuma to its sjitem because in sugar it finds the neces- 
fiiry vital support," 

The Bird? or Celkiies —In the March session of the German 
Omithologicil Society Dr Reichenow gave a detailed account 
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of the birds of the Island of Celebes. Although Ihu island is 
classed geographically witJi Borneo, Java, and Sumatra in the 
Sunda group, yet ila fauna is olmost entirely di&Linct from that 
of the other islands mentioned, appro nclung veiy closely to the 
Australian fauna Late invesligationii show that this is peculiarly 
true of Ihe ornilhology of Olebes, and that in the geographical 
dUitrihution of animals, the island must be cUssed with Australia, 
New Guinea, &c , and nut with the other memhcis of the Sunda 
group. The speaker exhibited six new vaiieties of Australian 
I CohbriB lately found in Celebes. 

Itai IAN Ti locKNE E(juiim Dr. Forsyth Major (Florence) 
will shortly jiubiisli a work embodying the results of his lung and 
diligent researches on the Italian FI loeene Fqmdx which will 
form a very valuable contnbutiOD to the evolutional history of 
the Horsf The publication of the book — illustrated with nume- 
roua finely executed plates— is being prepared by the Swiss 
rakcontologicfll Society, under the supervision of Prof RuLi- 
meyer, A ahort rtsum^ of some pirtsi of the work appeared 
some time suite m the Rwuta Sntnti/it tf-luJuslnaU, 

DI'\eiopmem‘ of Moi t iTsCA. — Di Packaid, of Salem, 
Mass, writes w ith reference to Prof I inkester'i* review of hi^ 
work entitled “Life Hiatonea of Animals, including Man" 
(Naiurf, vol XV , p 271), to theeflect that on [) 1 12 of the work 
in question, and also on p no, Prof l.aiikcsttr’'i name is cited 
I by him as the authority for the use of the word '* trochosphere " 
The paper in which Prof Lankester proposes the term "vLligcr" 
It quoted on p 113 This he coiiMclcrs suflicient reply to the 
reviewer’s btateintiw that he (Dr I’ackard) docs not as:nbe, 
ciihtr the Urms "vtligci" or “ t-ocho>,pheie,” or the views 
connected with llicm, of which he makes use, to Lhcir author 

Pariiiln()«j NFSIS IN A PHANFKot. \M - - Pi of Kcnicr, of 
Innsbruck reprints from the "bitzb dti k Akad dn Wisseiisch 
/u NVicn'* an account of a rtmaikablc Jii',iance of parlhcno- 
genesis m a (lowering plant The instance is a small Alpine 
I Composite, a native of the liigh Alps and 
Arctic rtgion, J.iLc some othti allied speuea it is diteciou*., 
and the male plants 31c extremely bcarcc. Prof Kerner hu'. 
nc^er seen the male jdant, ami in 1S71 cul ivated the female 
plant with very great enre m the botanic gardLii at Junsbruch, 
excluding apparently all poBsdulity of loieign ’mprcgnatioii 
either by this or any allied siiecies. J he plants produced, not- 
withstanding, a number of seeds, which were sown the following 
Bpnng Six of the<ie seedlingB germinaLed, tiut four out of these 
shortly perished The two remaining ones reached maturity, 
growing as luxuruntly as the mother plant, and showing no signs 
of hybridisation It is not stated, howevci, whether they also 
flowered and pioduccd seed. From the cxtu'me scarcity of the 
male plant, Kemcr believes that LIil seeds arc ordinirily matured 
without impregnation 

REiari KA I ION tJi Koois — From recent e\.perinients on tho 
respiration of roots (the plants employed bring ivy rind veronica) 
MM Deheram and Vesque conclude (i) That oxygen 11 necei- 
sary for all organs of plants, and that for the life of a plant it is 
not suflicient that its air-parts be in air , the rooU mu^tt also find 
oxygen in the atmosphere of the ground in which they grow , 
(2) That the absorption of oxygen which takes place Ihiough 
the roots is accompanied with only a slight development of car- 
bonic acid, so that the rooLs produce a partial vacuum m vessels 
in which they arc contained j (3) That this development of car- 
bonic acid takes place just as well jn an atmospliere without 
oxygen as in one which contains it; whence may bu inferred 
that the excreted carbonic acid doc^ nut come from supeificial 
oxidation ot some Belf-dccomposjng orgjns, but from a regular 
circulation of gases in the plant 
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NOTES 

FiFTY-saVEN candidates for the Fellowship of the Royal 
Society have offered themielves during the present session 
From tlieie the Council have lelected the following fifteen to be 
recommended Lu the Soaety for election at the annual meeting 
on June 7 next —Prof. James Dewar, M A ; Sir Joseph Fayrer, 
M.D,, K C S 1 . ; Rev. Norman Macleod Ferren, M A , 
Thomas Richard Fraser, M D ; Brian Haughton Hodgson, 
F.L S. ; John W Judd, F.G S , William Carmichael MTntosh, 
M.D. ; Robert M 'Lachlan, F L S , Prof. John William Mallet, 
Ph D. , Henry U Medheott, M A , Henry Nottidge Moseley, 
M.A ; Prof Osborne Reynolds, M A , William Roberts, 
M D. , Prof. Jamei Thomson, LL D ; Prof William Turner, 
M.B. 

The scientific men selected this year by the Universities of 
Edinburgh and Glasgow for the degree of LL D arc well 
deserving of the honour. Among those on whom Edinburgh 
has conferred iC are Mr George Gore, F R S , Mr J B Lawes, 
the well-known scientifiL agricultiLTist, Dr Reinhold Rost, |^ii- 
cipal libranan to the India Office, and Mr John Westlake, 
Q C Glasgow has given her degree to Prof Andrews, F.U S,, 
president, and Prof Allan Thomson, president-elect of the 
Bntibh Association 

The Council of the Royal Microscopical Society have resolved 
to institute R lecture in memory of the late Trof John OuekcLt, 
to be delivered from lime to time by eminent microscopuits, to 
whom will be presented the Quekett Medal provided out 
of the Medal Fund collecLeil sume years since The first of 
these lectures will be delivered in the theatre of King's College 
on May a, at 8 r m , by Sir John Lubbock, Bart , M.P , h.K.S , 
the subject being ** On Some I'oinls m the Anatomy of Aiils ** 

Mr Ward Hunt staled m the House of Commons last week 
that the deductions of the Aalronomer -Royal with rebpcct to 
the late transit of Venus will be ready in about biK weeks, but 
that some months must elapse before the photographic records 
will be completed, without which the icport would be im- 
perfect 

Tub l^aris Academy of Sciences held its anniversary on the zjid 
lost., Vice-Admiral Pans being in the chair. Only one national 
prize was awarded this year to M Darboux for a memoir on 
"Singular Intcgralg,'’ obtained in the solution of the differential 
equations of the first order This work, of exceptional excellence, 
will hi published m " Kecueil des Savants ] M rangers at the 
expense of the Academy A number of miuor prizes were 
awarded for memoirs m botany, chemistry, medicine, &c 
But the largest number of rewards were distributed amongst 
authors of works already published and not specially written 
for competition , this is a laudable innovation The fol- 
lowing are &ome of the awards The prize for the pro- 
gress of the application of steam to the miUtary navy 
to M Ledieu, as authoi of an elementary treatise on 
"Marine Engmea" The Foncelet Prize to M, Krct/, an 
engineer in the Fiench Civil bervice, for his publication of 
Poncelet'i works on "Mechanics." The Delmont Prize to M 
Ribaucourt, engineer of Punts et Chauss^es, for his geometrical 
duquisitloni on the tn-orthogonal system M, Violle was re- 
warded by a donation of So/, for his researches on the heat 
generated the sun ; MM. Vicaire by a donation of 40/ each 
for rcicarchcfl The Monthyon Medal to M. Melsens for 

hil method of working mercury orca, aa practised at Ydria, where 
'Working men have been effectually protected ngamit toxical ema 
nationi M. Andr^ took one prize for his expenments on the causes 
of the "bUck drop^' seen by some ubservera of the transit of 
Venus last century, M. Gaugain obtained a similar reward 
for his long continued obiervaLions on tourmaline and other 
electrical dUquintions. The Cuvier prize was awarded (o M. 
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Fouqu^ the celebrated Santorin and Etna explorer. MM. 
Filhol and Velame obtained one prize each for the ex- 
cellent zoological preparations collected at SL Paul and at 
Campbell Islands on the occasion of the last transit of Venua 
M. Falisa, director of the Pola Observatory, obtained the 
Lalande Medal for the discovery of nine small planets and 
the rediscovery of Maia, lost from 1861 to 1S76. The 
usual number of prizes have been proposed for 1877 and fol- 
lowing years A programme stating the conditions will be sent 
to any person wntmg to the aecretary of the Academy of 
Sciences. No limitation of nationality u Imposed, and the 
necessity of writing in French or Latin is practically aboli^hed^ 
at least for several of the prizes. A sum of about 4,000/, is to be 
distnbuted amongst thirty-eight different competitors, exclusive 
of the Breant pnze M. Dumas read the of MM Brog- 
niaid, two naturalists who were innuential members of the 
Academy of Sciences, and whose lives were long associated 
in kindred work The eminent perpetual secretary obtained 
one of the greatest bilcccbscs of his whole academical career 
The address was a masterpiece, most carefully written and 
admirably deliverccL 

A ILCIURK tlelivered in Washington in the beginning of 
April, at the opening of the summer course of the Naiioiul 
Medical College, by Dr Elliott Cuueii, the well-known orni- 
thologist, has attracted some attention in America not only 
contrast with similar addresses, but for its mode of treatment and 
advanced views in discussing the bearings of ndhtomical science 
on the question of the origin of species and man's place in 
nature 

A VERY extensive Etruscan necropolis has been discovered 
at Montelpnro, near Ascoli-riceno (Umbria), An enormous 
quantity of bronzei iron, and terra-cotta objects have been and 
are being found in the grounds, chiefly consisting of hehneti, 
Armillas, collars, buckles, nails, spurs, bows, rings, lances, 
spears, swords, and thousands of perforated bronze grains or 
beads, besides numerous objects of amber, glass, shells, and 
pottery, all of which are Likely t3 be secured by the lialion 
Government for the blurenUuc Museums 

The Bradford Scientific Assuciation conva sazione^ we arc 
glad to hear, has been a great success, over i,f)00 persons having 
vibited It It was held fur two days — Wednebday and Thurs- 
day, April 11 and 12 — and the members were bo encouraged by 
the support received, lliat lliey conlinucd the exhibitinn until 
the Saturday. Over 1 00 microscopes were bhown nightly, and 
the collective display of physical and chemical apparatus has, 
we beheve, not been equalled in the north The society in- 
troduced a novel feature m the management of the affair — ad- 
mitting those engaged in teaching at a reduced charge, while 
demonstrations on various subjects look place each evening, 
according to a printed tune table, given to each person on 
entrance They endeavoured to take as their model the Loan 
Collection at South Kensington. This enterprising society have 
demonatrated the immense educational value which a coUectlon 
of scientific inilruments must have, If accompanied by proper 
explanation. They are so satiBfied with the success, that they 
will attempt things on a much larger scale in the future 

It was announced at the last meeting of the Pans Geo- 
graphical Society that the expedition organised to investigate 
the poBsibJUty of cutting a channel through the Isthmus of 
Darien hoi proved a failure 

Two Fruuian officers have amveil in Farii for the purpose 
of determining telegraphically the longitude of Berlm. Two 
French officera have been despatched to Berlin in order to cany 
out similar operanons. The apparatus to be used in Pans have 
been located at Moutsouns, under the aupermtendence of M. 
Moiichez and the Bureau dea Longitudes, The ultimate aim of 
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the opefalion ii to connect the French tngonometjical trian- 
gulotion with the syrtem of the Geodesicel International Asso- 
ciation, wh.ch is covering almost the whole of Europe. 

Wc recently announced that Mr. Siddal, of the Chester Society 
of Natunl Science, had detected Radiolanans in Carboniferous 
limestone. At a meeting of the Society lately it was arnounccd 
that another member of the Society (Mr Shrubiolc, J Li ) 
had diBovered both Foraminifcra and.Kadinlanans 111 the chalk 
of the North Wales border. 

Mu. Geoige Cross, of ChcaLer, a member of the Chester 
Natural Science Society, and conductor and teacher of the classes 
formed in that city ender the aLspiLCS of the Government Science 
and Art Depaitm nt, died cii the l6Lh inst. at the early age of 
forty As an rl<'e ^ciuitific man of genial disposition and 
kindly fcclinj 1 ^ Lu is deplored by a large circle of friends. 

Tue a cultural Society of France u building a large hotel 
in ILl i\UL de Bcllcchaue at Paru, which will be fitted with 
cvciy cunsenience for meetings and lectures, including museum 
end Lbir.riea The expenses are defrayed by a benefactor who 
has taken efleclual measures to conceal his name The cost will 
be more than 20,000/. 

The Society of Arts are^prepared to offer prizes of 5/, 3/, 
and 2/ respectively, and certificates, for proficiency in qualitative 
blowpipe analysis. The competition u open to any person, but 
as iL IS intende 4 principally for those interested in the mining 
industiies of Devon and Cornwall, the examination will be held 
in the centre of the mining ihslricls. The arrangements will be 
in Ihe hands of Ihe committee of the Miners' Associ.Uion, and 
intending candidates should apply to the honorary secretary of 
the Association, Mr J li. Collins, Lemon Street, Truro The 
examination will be held at Redruth, from 5 to 9 p m , on 
Tuesday, June 5, l877> 

The iiubjcct of the Kin ml Lectures on Artlia.ulogy ui coimcc- 
I lull with the Society of Anhqiiaries of Scotland this year is - — 
** Do we possess the means of determining iscicntifically the con- 
dition of primeval man and his age on the earth?" The lectures, 
SIX m number, commenced yesteiday, the lecturer being Dr 
Arthur Mitchell, 

At four o’clock on Monday morning a cliarp shock of an 
earthquake was felt at Oban. The motion was undulatury, 
accompanied by a rumbling noise, and terminating in a sort of 
jerk The motion did not last above six seconds Furniture 
and articles of hou<;ehold use were jerked upwards, and pieces 
of crockery were throMm from the shelves A lighter shock was 
felt m the Island of Kerrera last week, and a short time ago a 
shock was felt in Tobermory, Island of Mull. 

Ar the first meeting for the year of tlie West Riding Geological 
and Polytechnic Society held at Ripon on Aprd 4, the Marquis 
of Ripon gave an address on scientific pursuits and their results, 
lie advocated thoroughness in all such work, and urged his 
heareri not to accept facts without complete investigation, nor 
yet Btubbomly to rejei^ facts because they did not accord with 
their own preconccivea ideas. 

Under |the title of "Giuseppe de Notans, sua Vita c sue 
Opere," an intercstuig sketch of the life of this eminent botanist, 
who died m January last, is published, rcpnnted from the 
columni of the Roman journal, the Opinions De Notarii was 
a member of a noble but poor Italian family, and was bom at 
Milan In 1B05. Brought up to the medical profcaalon, he early 
devoted himself to the study of botany, and filled botanical 
chairs Buccesiively at Milan, Tunn, Genoa, and Rome IIis 
labours were directed mainly to the description and the pnn- 
ciples of the classtfication of cryptogams, especially of mosses, 
in which his servicca to Kiencfl are very great and his publica- 


tions very numerous. Until tho last few years his labours re- 
ceived but little recognition by the State, and the publication of 
their result s wa<f frequently internipted by his poverty , but the 
Municipality of Genoa did itself immortal honour by publishing 
at its expense his impoilant " Kpilogo della Briologia italiana 
In 1872 de Notans was elected a foreign member of the 
Linnean Society of London, 

The Mathematical and Physical Sections of the Russian 
Geographical Society discussed at a recent meeting a scheme 
for the thorough exploration Of the r,ower Angara outflow 
of l.ake Baikal, the pecuniary means for the purpose being 
offered by M bibiryakuf 'I he navig.ilnlity of this important 
water-communication would be the principal problem to be 
solved by tlie explorers At the same meeting M Vojeikoff 
described the results of liis meteorolugicai travLU to British 
India 

Some striking experiments have been lately made by M 
Daubiee, on the physical and mechanical action of strongly- 
compressed incandescent gas aiising from combustion of powder 
In 01U case a thin steel plate (33 sq dm biirficc), rolled up, was 
inclosed m the chamber along with 12 grm, of powder, which was 
fired by electricity. Ihe steel was completely fused, and trans- 
formed into an ingot cunuubly twisted and swollen, resembling 
the fcrnigmouii skeleton of sunn, meteoric irons A good deal 
of the iron hid passed iiiIli Iiil state of sulphurcl, found as a 
fine powder. 'J'hese remnikable changes must have occurred in 
a fraction of a «ernud In another senes of experiments the 
gases formed had opportunity of escape by a small orifice 111 the 
'ide of a hollow cyliiidiical cock (with conical top) adapted and 
screwed into the chamber, Here the hoi particles of gas fused 
and earned off the steel in the state of fine powder, which was 
sulphurised immediately The cock was put considerably out of 
shape, deep sinuous furrow s being made in its suiface, and in 
one case reaching the central cavity so as to make a second 
orifice, while the terminal cone wholly disappeared An abun- 
dant metallic dust, incandescent, was projected into the atmo- 
sphere Analogous phenomena probably occur 111 volcanoes, 
mcLcontc?, ike 

OiJH readers will lemember the announcement made by us 
some time ago of the shipment of a consignment of white-fish 
eggs, furnished by the United States Iish Commission, to ^Vcl- 
linglon, New Zealand We arc happy to slate that, aa the result 
of ibis action, a report has been TCLCivcd of the safe anival of 
these eggs at Wellington in good condition The young fish at 
the end of five days from the tune ol halcliing, were threc- 
tpiarters of an inch long, very IransparenL, with bright yellow 
eyes, and very lively, apparently doing well. 

Accurdinc to a recent Austrian census it appears that the 
percentage of crLtinibm ranges from a Mnall figure up to as high 
as forty in the diflerent districts of the Alpine pans of the em- 
pire The proportion to every tea thousand inhabitants is, in 
the Salzburg diitiict, 40, in Upper Aubtn.a, iS 3 , m Styna, 
17 , in SlleaiB, ro , ui Tyrol, 7 6, &c 

The last number of the I^vestta of the Russian Geographical 
Society contauu buine cxtraclb from the journal kept by Dr 
Miklucho Maclay during liia cruise in Western Micronesia, 
from March tn June, 1S76 In the early part of March, after 
vibiung the Island of Geby, lying under the equator, Dr, 
Machiy, about the end of March, passed by Aurupic Lland, 
the inhabitants of which he desenbea u not very dark, with 
thick curly hair Thence he proceeded to Mogcino^, or Mac- 
kenzie Island, Woap Island, and others, on his way to tlie 
Pelew Archipelago, where he stayed about two weeks, studying 
very interesting specimens of the " pictuie-writing" and folk- 
lore. The shameful exportation of the inhabitants by whiles, 
which he had oppoitunity of witnessing during kii cruise, will 
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be the subject of a special report. From the Felew Islanda the 
indefatigable tnveller proceeded to the Boathem and then to the 
northern shore of Admiralty Island, noticing the remarkable 
proBnalhouB development of the Melanesian natives of this 
island, as well ai those of the island Agomes, of the llcrmite 
Archipelsgo. After a short visit to the Ninigo Islands, Dr. 
Maclay returned to the shore bearing his name, the natives of 
which received him very kindly. He built a house for himself, 
where he Intended to remain, pursuing liis anthropological 
researches. 

The youmal of Forestry and Estates Mnnagtment is the title 
of a new shilling monthly, which will appear on May, 1 pub- 
lished by Messrs J and W. Kider, of Bartholomew Close, F C 
It will be devoted to the interests of Arboncullure m its scien- 
tific, practical, and economic aspects, and will give a large 
portion of Its spsce to matters appertaining to the general ma- 
nsgement of estates 

We have received through Mr. Tucker, from Mr. J. M 
Wilson, Kugby, two guineas towards the Gauss Memorial 
Fund 

Till- inventor of the new elccliic seismograph refened to 
last week is not Father Secchi, but Father Cccchi, of the Scuole 
pic at Florence. 

The additions to the Zoological .Society’s Gardens during the 
past week include a Ilu^a Deer (Ottw from Java, jire- 

sented by Mr A A Fra7er, F Z S ; a Bay Bamboo Uat 
[F/tizomys badiui) from India, presented by Mr J Wood Mason , 
a Horned Lizird {Fhrytiosorna coinHinm) from 'lexas, prcFcnttd 
by Mr T Clovei , a Brown Monkey [Maemus huuntus) from 
As; am, deposited , a Deinerarari Cock of the Rock [Ru/tcola 
croeea) from Demcrara, purchased , two ClunchilUs {Chinehlla 
[(img€fa)i tioni in the Gardena 
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Royal Society, March 15 — "On the Tides of the Aiclic 
Seas — Part Vll Tides of Port Kennedy, in Bellot Strait " 
(Final DifccuHBiun ) By llic Kev. Samuel llaughtoii, M D 
Dublin, D C.L Oxon , F K S , Fellow Trinity Collegep 
Dublin, 

The tidal observations at Poit Kennedy were made liouily for 
twentv-ihree days ; and in my formei dibcussicin of these tides 
(Pari VI ) I used only the observaiions made in the neighbour- 
hood of 11 W. and L W , obtaining the following results for 
the tidal coeflicici ts — 


Dmrnal Tide. 

S = 2Ji 4 inches. 

= 5>i la*". 

M = 20 9 inches 
= oi' 33“ 8 


SemtdiHrtial Tide 
S - 70 inches 

M -= 170 inches. 
7,„ = - o*' iz*". 


In the present discussion I have employed all the hourly ob- 
servations made during the twenty- three days, and have obtained 
the following results . — 


Diurnal Tide 
S = 36 4 inches, 
ir - 3" 2™ 

M - iB 5 inches. 
I,,- - 2h48'«. 


Seniidiw nal Tide 
S = 5 9 inches. 

Is — 2*^ 48™. 

M 15 5 inches, 
= 6h 2i*". 


The present more complete discussion fully confirms the 
result before obtained by me, respecting the great magnitude of 
the solar diurnal tide at this station, and alio shows a satisfac- 
tory agreement in the other coeJhcienU obtained from U. W 
and L W observations only. 

The method employed In th: present paper is based on 
Founer’s Theorem, by which the height of tide is expressed as 
follows ■— 


F 


Ao 


+ A, cos J + Ag cos 2j + &c , 
+ B, Bin J + Bj cos 2s &c., 


where 

F = height of water 
J = hour-angle of sun. 


The coefheients Aq, Ai, A^, Bg, &c., being found by well- 
known formulip, they are again expressed, by Fourier’s Theorem, 
as follows — 


An — 


-H Aj cos M + IZg cos 2M -H &G. 
+ Sin M + ^2 2M, 


where u passes through all its changes in a fortnight, and the 
LOcfTicicnts are calculated u a similar manner. 

The known theoretical formulae for the diurnal and semi- 
diurnal tides, expressed in terms of parallax, declinatiOD, lunar 
and solar, hour-angles, axe now converted into functions of the 
true and mean anomaly, and of the sun’s hour-angle, and finally 
into simple functions of j- and » '^beM expansions are now 
compared, term by term, with the terms m the tidal expansions 
found by means of Fourier’s Theorem, and the final lunar and 
solar tidal coelficienLB calculated out with ease 

Although the short period of observation at Port Kennedy 
(23 days) renders this method of discussion not much more 
valuable than the usual method of H, W. and L W observa- 
tions, I have developed it at length in the hope of applying the 
method to more complete sencb of Arctic tides, which I hope 
shortly to lay before tlic Royal Society, 

March 22. — '* On Friction between Surfaces moving at Low 
Speeds,” by Fleeming Jenkin, F.R SS. I. and E , Professor of 
Engineering m the Umversily of F.dinburgh, and J. A Ewing. 

The common bilicf regarding fiiction, which la on ihe 

researches of ( 'oidunib and Morin, 11 that between surfaccB m 
■notion the friction 11 independent of the velocity, but that the 
force required to start the sliding is (m some ca'-cs at least) 
greater than the force required to overcome friction during 
motion ; m other words, the static coefficient is usually con- 
sidered to be greater than the kinetic It occurred to the 
authors that there might possibly be continuity between the two 
kinds of friction, instead of an abrupt change at the instant 
in which motion begins We should thus expect that when the 
relative motion of the surfaces is very slow there will be a gra- 
dual increase of fiiction as Lhevelociiy ilimimshes. Whether any 
such increase takes jdnee at very low speed is left an open quesnun 
by the expunmimls of Coulomb and Mnrin, whole methods did 
not enable dcfinUe measurements of the friction to be made when 
the velocity wan exceedingly small. The authors have luccctded 
m measuring the rnclioii lielwccn surfaces moving with as low a 
velocity as one fivc-lhuiisandlh of a foot per second, and have 
round that in Lcrtain cases there is decided increase 111 the co- 
cfTicieiit of friction as the velocity dimmi'thes 

The surfacei examined were steel on steel, steel on brass, Kteel 
on agate, steel on beech, and steel on greenheart — in each case 
under the three condiiions, dry, oiled, and wet with water In 
the cases steel on beech oiled or wet with water, and steel on 
greenheart oiled or wet with water, the coefficient of fnction 
increased os the velocity diminished between the two limits 
given above, the increase amounting to about twenty per cent, 
of the lower value It appeired that at the higher limit of 
velocity there was little furllicr tendency to change in the cu- 
cfiiLient, but it is impossible to say how much additioual change 
might take plicc between the lower hmit of the velocity and the 
higher In the case of steel on agate wet with water there was a 
similar but much less marked increase of fnction as the velocity 
decreased. And m the case of steel on steel oiled there was a 
slight and somewhat uncertain change of the opposite character, 
that IS, a decrease of the friction os the velocity decreased. 
This caic, however, would require furthci examination. In all 
other coses the friction seemed to be perfectly constant and inde- 
pendent of the velocity. Out of all the sets of circumstances 
investigated, the only ones in which there was a large difference 
between the static and kinetic values of the coefficient of fnction 
were those in which a decided increase wss observed in Ihe 
kinetic value on the speed decreased. This result renders it 
exceedingly probable that there is continuity between the two 
kinds of friction. 


Llnnean Society, April 5. — Prof Allmann, F.R S , pre- 
sident, in the chair, — Capt Ctummo, K N , the Rev, J. Con- 
stable, and Prof Liversidge, of Sydney, NSW, were elected 
Fellows of the Society — In acknowledging a donation from the 
author (Mr. H J Elwea), of the first part folio, "Monograph of 
the Genus Lillum,” the President congratulated the Society ou 
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the luue of thi« handBome work by the wivate energy of one of 
itfl memben. — Sir Chas, Stricklvifl exhibited a specimen of 
Cnnum aquatuum obtained Gtehamatown, SouLh Afiica, 

hnt which showy plant hilheito baa rarely been seen m flower m 
Britain paper on ferns collected by Miss Gilpin in the tnle- 
nor of Madagascar, was read by Mr. J G Baker Some aeven- 
tcen arc new out of 150 ipecles, a fair proportion, and evidence 
of an uriiiuspected rldmesa in this department of the Madagasenr 
flora — Tlic Secretary announced a paper on the fresh- water 
algs of the Cnpe of Good Hope, by Prof Keinsch this being 
of a fechiLical character, and in l.atin, was taken as lead —Mr. 
R. Collett* of Chnitiania, then read a communication on 
Myodts Umwus in Norway. His observations on the habits and 
economy of the Lemming hod extended over several years, and 
in 1876 he had publiihcd these in Nyf Maq f NatHrvsk 
But hii attention had lately been called to Mr. CrotcIPs contri- 
bution! in the Linneon Journal^ and as in many partimlara he 
differed from that aut^r, the present notice result^ The num- 
ber of young at a birth vary from three to eight, and two sets 
are annually produced. Mr Collett regards their wandering ai 
a necessary consequence of their temporarily strong vitality, 
together with an inherent misratory instinct The tendency at 
intervals to appear in unusually large numbers is not conhned to 
the ^enus, but is common to all the species of the sub-family 
Aivicolmic. The majority of the wanderers are young, and in one 
instance observed, by liimselF, were Lliiefly males. The migration 
closes With the death of the individual'*, generally broughc about 
by an epizootic disease, the result of over population , tly: dciioer 
the muiMs the higher the rate of mortality. The baic patch on 
the rump considered by Mr Crutch to be due to the habit of | ro- 
tecling themselves against stones in resisting attack, Mr. Collett 
states w due to a skin disease. He however, supports Mr. 
Crotcli’!! statement os to the number of winged and four-footed 
enemies which devour the Lemming, and also that domestic 
callle and reindeer dcsliuy Lhem Their occasional enormous 
increase m nunibcni he holds to be owing to periodic prolific 
years, the facility of rearing their young, and the early jiro- 
creativc faculty of the Utter. lUrallel inbtaiiees among other groups 
of animals, for instance unusual swarms of butterflies and locusts 
arc well known, though as to the true reason of such departures 
m number, &c , much is only conjectural Comcidenlly with 
the notable years of the Lemming migrations, the increase above 
the normal number of ral>, mice, shrews, and even the grouse 
(ribe, have hetrn recorded Mr Collett afliriTis that the Lemmuigi 
travel chufly in the direction of the vaUtys, and not comtantlv 
due west ns nas been asserted ; their great movements are chiefly 
nocturnal, lie is inclined to question ^fr Crotch's notion of here- 
dilary search for a "Miocene Atlantis," and rather is of opinion 
that in accounting for the periodical excess of mulLiiilicatiun aad | 
migratory impulse a pliyhiological necessity impeU them , the 
nat'ire oi tliib is at present beyond our power to explain rationally. 
— A further contrioution to the natural history of swine, by Fro*’ I 
RtjlIe<ttOD, WBS read in abstiacl, this paper foiming an appendix 
to ihit previously brought under the notice of the bociety The 
additional information is in the mam confirmatory of the views 
It I ready expressed, but several important facts relative to the 
faijipiu^ of the young of Sns cd^dittsts and .S' according 

Lu i)r. Ai B Meyer, with information from others, necensanly 
t.lUjL'i a modification id former conclusions. — On SouLh African 
Hepaiicje (Liverworts), by Mr. W. Muten, and on new Irish 
Liclieu', by the Rev W. A. Leighton, were two technical 
papers tne titles only of which were read by the Secretary 

Royal Aatronomical Society, April 13, Dr. Hugging, 

F K.S , president, m the chair. — Lord Lindsay read a paper on 
the diurnal parallu of Juno observed at Maunims in 1874 with 
the heliometcT, which (rejecting one discordant observation) gave 
a value of 8" 82 for the solar parallax — Mr Gill read a paper 
on the proposed expedition to observe the approaching oppo- 
sition of Mars. Observations can be mode durmg blx wceics. 
At the Ibland of Ascension llie geometrical conditions are about 
BB favourable as possible ; and what 11 of great importince, the 
meteorological coiiditionj ore no Jesfl so, the range of tempe- 
rature between 6 f.m and 6 am being only two or three 
degrees None of the stars of companaon are of less than the 
eighth magnitude, and they sre selected so as to determine the 
position of the planet m right ascension os accurately as po'isi- 
'bie. Mr Gill propoiei also to observe the o^outions of the 
minor planels Anadne, Iru, and Melpomene That of Anadne 
occurs ten days earlier than Mara. Its dedinalion will be 15” 
loath Melpomene has a" north declination —Mr Clmstie 


explained the principle of hii new form of spectroscope. It 
depends on the fact that the half of an isosceles prism, cut per- 
pendicular to the base, magnirics the angle between two incident 
pencils, by virtue of the oblique emergence Hy using a com- 
pound prism composed of a half pnsm of flint with a pnsm ol 
crown cemented to the oblique face, to coirect the deviatJoiii 
the magnifying efTect might tw increased to ten or fifteen times. 
By turning the half-priam about its centre different parts of the 
spectrum would be brought into the field without any movement 
of the viewing LtlebLope. With two hall pnsmi the dispersion 
of ten ordinary compound prisms has been obtained, and with 
belter definition , for wiili ten prisms the errors of forty surfaces 
arc accumulated. When the breadth of the lines U diminished 
by narrowing the slit, the spectrum is sliU far brighter than in 
the other form, for die loss by absorption is enormous, amounting 
to 50 per cent for three or four inches of glass, and in the large 
Greenwich spectroscope only i^Tlh part of the incident light 
reaches the eye. Mr. Bidder, Lord Lindsay, and Mr. Gill 
offered some criticisms, and Mr Christie rcpli^, showing that 
he had anticipated all the objections offered , — Prof, Fntchard 
read a paper on the comets of '1877 The recent dearth of 
comets he attributed to the probable sleepiness of seekers. Two 
had been obseived at Oxfonl, and the elements and an cphemevii 
of Winnecke's calculated They liad made observations on April 
7 and 11, which were combined witli Prof Winnecke'a of (he 
5h in making the calculations — Prof Pritchard also read a 
iiaper on a mechanical solution of Kepler's problem — Mi J, 
W. L. tRaisher read a paper on an clUptic-funcLiim solution of 
Kepler's problem — The Rev S J Perry desenbed how 
neither he nur his assistants could see V^lc^^ — Lord Lindsay 
stated that M. Leverrier thought it would be useless to look for 
Vulcan for the next six ycar^. 

Mathematical Society, April 12 —Lord Rayleigh, F R.S., 
resident, in the chair — Mr C Pendicbury was elected a mem- 
er — The following cummunications were made '—On Hesse’s 
ternary opcralor and applit'i lions, hy Mr J J Walker. — 
Geometrical illustration of a theorem relating to an irrational 
function of an imaginary variable, and on the general differential 
d X dv 

equation — o, where X, Y aie the same quartic func- 

tions of jf, y, respectively, by Prof. Cayley, F R S (Profs Smith 
and llenriLL look part m a discussion on thesL papers, the former 
making remarks on the quenlion whether infinity 1^ a point or 
a straight line) — Mr Merrifield, F R S , vicc-jircsidcnt, having 
taken ihe chair. Mi Harry Hart deduced some cases of pamllcl 
mutiofi fiom the consideration that the contra parallelogram 
represents the motion of two equal ellipses rolling upon each 
oilier, and that of these (r tr, parallel motions) two especially were 
vLiy simple, inasmuch as the motion was obtained in either case 
by the use of five bars only and wai moreover perfectly con- 
tinuous — Mr Tucker, hon sec , read nii abslracl of a paper 
by Prof H W Lloyd Tanner, on a method of Eulving partial 
difTercntial equations which have a general first inlcgral, J])pbed 
to equations of the third order with two independent variables, 

Chemical Society, April 19 —Dr. Gladstone m the chair. 
—The following papers were read —On the estimation of man- 
ganese in spiegeleiscn, and of manganese and iron in manganl- 
ferous iron ores, by L. Riley For estimating manganehe in 
I spicgdcisen the author recommends the induett method, ir, 

I estimating the iron, adding five per cent for impuniies, and 
taking the dilTercnce as manganese, for accuracy and mpidity , 
for the estimation of manganese in its cres the author preferx to 
separate the iron as basic peracetate with carbonate and acetate 
ol ammonia, and to precipitate the manganese with bromine 
and ammonia, taking care that the ignited precipitate contains 
no baiyia, zinc, or lime For the detcrminalion of the iron a 
standard solution of bichromate of potash yields the best resets, 
the iron being reduced with pure sulphite of aoda —On a mtthcci 
of detecling small quanlliics ol bismuth, by M. M. Pattison 
Muir. The authoi proposes Schneider’s reagent, consiEting of a 
dear solution of lagrm, of tarUnc acid and 4 grm flannoiu 
chloride in caustic potash ; one part of bismuth in 210,000, if 
warmed to 6o“-70® C with this reagent, gives a brownish colour. 
—On certain bismuth compounds, by M. M Paltiion Muir. 
•This paper gives an account of the properties and leactions of 
bismuth ferricyanide. — Notes on ma^er colounng matters, by 
£ Schunck and 11 Roemer Munjistin this substance re- 
semblea purpuroxanthlc acid in its phybical properties. Pur- 
purln - a pure specimen was examined, and its properties are 


WAttrjiM 


5^4 




fjlVBIl. Alcoholic lead ecetmteflTefl wiih puipurin diwirad In 
tloohol a precipitate ■oiable In exccsff with aluarin a pracfpItM 
huolahle m exccaa Tnacetyl-pnrpu^ and brom-pnipuin wen 
prepared and analysed by the aulhon. By heatliif pure pur* 
piuiD in Hhled tilta to 30(/* C. U wu found to be partially con* 
verted into quinliarln 

Physical Society, April 14. — Prof. G C Foater, president, 
in thf chair — ^The Mcretary described a new form of colorimeter, 
deirlm by Dr MiUi. It consists of two vertical gUu tubes 
about ten centimetiee in length and two centimetres in diameter, 
and contracted at (heir lower ends, which are graduated in 
millimetres and iumd in a frame In each tube a loosely-htting 
disc of white or black glass (as occasion may require) can be 
raised or lowered from oelow by means of a glasi rod fitting 
water-tight, and th# meniscus of the liquid is ooncealed by a 
wooden screen. 'The two liquids under examination are intro- 
duced into the tubes to the same level, and the discs adjusted 
until rendered invisible,— Mr. Christie gave ait account of a 
new form of spectroscope, in which half-pnBms " ore used to 
tnegnify the dispersion (sec Astronomical Society). 

Geneva 

Society of Physics and Natural Hiatory, March 1. — 
Prof. Zahn presents preparationa of the human costal cartilage^ 
showing a fragmentary inBltrolion of the cellules. This Infiltra^ 
tlon is very frequent ; it l!i observed in hilf of the men over 
fo^, and especially m such as have any touch of lung disease. 
— Dr Frevost described a case of aphasia observed at the Can- 
tonal Hospital, in a young girl attacked with a right htmiplei^uk^ 
in whom tne aphasia lubuited aficr the cure of Oie hemiplegia 
Though ihc canno( speak she has rccoveied the power of articu- 
lating words when she sings, and her mtellect is untouched. 

March 11;, — M. Alph ae Candolle announced the cottcluiion 
of his work on the family of the Smilacea for the work which 
he will publish under the name of "Monographs of the Phane- 
rogauicK." This family includes three principal species, Afr/r- 
rvfffii/ax, Sf/ts/ax, and R%fhozonum^ and is found in the division 
of the globe between India, Japan, and the Sandwich Islands. 
The first of these species is probably the most ancient. 

Paris 

Academy of Sciences, April 16 — M Peligot in the chair. 
—The following papers were read : — ^Note on a problem of 
mechanics, by M. flertrand. Knowing that the planets describe 
conic eections, and without supposing more, to find the expres- 
sion for the components of the force soliciting them, in function 
of 00-qrdinates of Its point of Bpplicahon — On a solar spot 
which appeared on April 15, by M. Janssen. While the disc 
had been wholly without spots on the 14th, it had, next day, a 
wace near the centre some ^ diameter, covered with them 
This Is of the order of things that occurs at a maximum ; 
and the old idea seems incorrect that the rarity of spots at the 
mmnnuDi 11 due to an absence of activity of the pnotoaphere 
There 11 a tendency to prompt cRtinctlon of the pheno- 
mcniL — RSiearches on Iodic acid, by M. Bcithelot.— On 
the theory of plane elastic plates, by M KirchhoF.— Deter- 
mination of the dilTerenccs m longitude between PorU and Mar- 
■eiUes, and between Algiers and Marseilles, by MM. Loewy and 
Stephan. The apMratua compnaed a mendiaB instrument and 
pendulum, a llippa chronograph, a very sensitive Siemens' relay, 
n galvanometer, and a rheostat. The difference of longitude 
oburved between the Paris and Marseilles initmmenti wu 
1 am. 13 430<i ^ o 009s. j that between the Algiers and Mar- 
seilles uistmmenls 9m. 33 ai9H. ± o 009s The difference of 
these, vix., am. 30 aiis. cxprciiea the difference of longitude 
between Paris and Algiers , which closely agrees with that pit 
by MM L^wy and Fenrier by direct musurement (viz., 
am. 50217a). ^le velocity of transmisnon of the signals the 
authors state to be 36,000 kin. per second in the aerial line and 
4,000 km, in the i^le — New eMeriments on the oi^m and 
nature of typhoid fever, by M. (^erln. Experimenting with 
vomited Inhous matters, Ule, and fecal matters proper from the 
larger Intestine (of typhoid subjecU) introduced into rabbits by 
Injection, he found that they rarely caused death— once m twelve 
aEpennientB ; while the specul durrhaic matter froin the amoU 
ipteadne caused death almoat constantly in a few hourt or dmya. 
Ezpenmcn'.i duhnguishing the periodi of the diseoN alao pointy 
to UM apecial toxkcal matter being almoat entirely contained in 
tie ^Intesiine. M, Goeru offen some Interpretation of 

them ftelti. — Divinbllity of the clecbnc light, by hM. Denay- 


vouM and JaWorkfciff, ^ Uring ahenudog ewndfca and 
tioa doili with intannpter ond oondeoMr Mppreoed. aitl^ 
kaoin plate betwen therjdMK a ataady UAt b oDtalned, 
Then ia a celitrU artery or ^ mriei of InteAw wintt and ae 
many distinct conductors branch off u them an ooib in the 
dnmlt Each Inmuoua cencn is thus quite iodepoadent, and 
each may be eidnguuhed or lit eeparately.— Duoovery of a 
GaHo-Roraan port and a Gaulish port near St Naxalre ; deter- 
minatum of the age of the loyera at diflhrant belghta (second 
note), by M Bertrand. — ^The Phyiloaen In tho department pf 
the Gironde (continued), by M, Aam. At the end of ifiyj 
97 QomuDunea were atUcicedi it the end of 1876^ 268. 
— On oEcena, by M. Bnmei — Investigation Of the law wtaich 
must be obeyed by a central fom, ao that the trejectocy it pro- 
duces mey be always a conic, by M. Deiboax.— *Oa the laws of 
reciprocity m the theory o/ the Rsiduehof powers,^ by ll Pepin — 
On the radii of curvetureof the suooeuive {wdariesot a planacnrvei 
by M Niewan^wikL — On the rolling M lUpa in calm water, 
^ M Bourgoln. — On the state of mlBi in solution, by M. 
Geroez Ills experiments contradict M. Tscherbetschew's view 
that saturated SMUtiona of su^hate of soda, made under 33”, 
contain the hydiate wiA loHO, those heated to a higher tem- 
perature the hydrate 7HO. — On a new seriea of add salti> 

by M VilUera. — Tkdnsfonnation of ordinary pyrottrtulc acid 
with tnbromic brogdiydrato of ethylene, by M. BouigobL'^^ii 
the properties of maoreme, by !«> Calderon. — Male fhhnn of 
Cdrdnites, by M* Renault.^Note on the colcifugol flora oGIke Albe 
of WuTtemberm by M. Contojeaii,ir^Kcaearches on the ff***i"g 
disorders which produce the uitennlaenccs of the or teriat pulse, 
called JbJjg iniermUUnc^^ by M. Frau^ois Franck. •^Experinlepta 
proving that the lepticity of putrefied bipod ii not due to n 
soluble ferment, by M Feltz.— k)n the wmter of 1877 in Paris, 
by M Renou. It ia veiy rare that the mmimam of the odd 
season folia in November or March (which show the lowest m 
the present case), or that March should present the lowest 
monthly average. — On the thunderstonn of April 4, 1877, by 
M. Gode/roy, Figures of the hailitoDes are given, Ihe ibim 
being that of a solid of revolution from a aphencai pyramid. — 
On poisoning with aolts of copper, by M. Decaisne. — On the m- 
cautions taken hj tortoiiei against cold, and the indicatiotii they 
may fumlah to fannen, by i/L Bouchard. 
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